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The Pageant of Paper 


F ROM the moment when King 
Papyrus and his Queen were crowned 
on the opening night until the final 
strains of Isham Jones’ orchestra died 
away two nights later, gayety, good 
will and beauty marked every moment 
of the first annual Southern Paper 
Festival held at Savarinah, Georgia, 
April 17-19. Instead of serious ses- 
sions, earnest discussions and technical 
papers, eleven beautiful princesses, rep- 
resenting as many Southern states, 
smiled down from their gorgeously- 
decorated floats into the equally smil- 
ing faces of 50,000 people, as they 
rode through the streets of the city 
during the “Parade of the States.” 
An entire year was spent in prepara- 
tion for this first of the annual fes- 
tivals which will be held at Savannah, 
and the efforts of D. G. Moon, the 
director, were more than repaid in the 
elaborate success of the occasion. 
Savannah opened its doors for three 
days to a throng which almost equaled 
its resident population, and the varied 





King and Queen Papyrus (Frank Chisholm 

and Rosalee Hull), of the Southern Paper 

Festival, smile upon their subjects as they 
participate in the festivities. 


program was such that there was some- 
thing to entertain everyone at all times. 

The impressive pageant “The Story 
of The Pines,” with a cast of 285 per- 
sons, was staged three successive eve- 
nings at the city auditorium. The 
pageant presented in song, in legend, 
and in tableau the authenic history of 
the manufacture of paper from the 
earliest beginning, and showed dra- 
matically in episode the first invention 
of paper in China, and its progress 
through seventeen scenes down to the 
development of the method for pro- 
ducing newsprint from southern pine 
in the Herty Laboratory at Savannah. 


Period constumes and settings 
marked the progress of the story, each 
scene being designed to set forth in 
epitome a definite step in the advance- 
ment of civilization and learning as 
portrayed in the history of paper. The 
pageant was written and produced by 
the Harrington-Russell Festivals, and 
was one of the highlights of this 
pageant of paper in the South. 





First annual luncheon of the Southern States Pulp and Paper Club was held during the First Annual Southern Paper Festival, Savannah, 
Georgia, April 18. Standing, left to right—E. H. Ginn, General Electric Co.: W. F. Allen: L. A. Hawkins, General Electric Co.; T. Guy Wool- 


ford, president, Georgia Forestry Association: H. T. Hulin: D. C. Everest, 


president. American 
man, Southern States Pulp and Paper Club; F. T. Jamison, president, National Paper Trade Associatiton: H. V. Jenkins, 


Paper and Pulp Association: D. G. Moon, chair- 
chairman, 


Executive Com- 


mittee, Paper Festival: J. M. Jones, president, Rotary Club; E. R. Gay. vice president. Kraft Association: R. G. Macdonald, secretary, TAPPI: 
Mrs. Carrie Land, wife of first papermaker in Georgia: E. H. Mayo. Facing camera at table just in front of man with white suit is Alexander 
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Calder, president, Union Bag & Paper Corporation. 
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Left—The Union Bag Athletic Association sponsored a festival within a festival, selecting their king and queen from the employees by ba!- 
lot. The king and queen received their crowns from Alexander Calder, president of the company. The king, Joseph Brewster, and the queen. 
Martha Turner, are shown above with their attendants, the Misses Evelyn Willis, Mary Kate Fogarty, Jane Somers, Joan Morrison. Ruth 
Harper, Alma Meeks and Evelyn Prior. Right—The float of the Savannah Lions Club was judged to be the first among the civic clubs 


The crowning of King Papyrus and 
his Queen in the midst of a veritable 
pine forest, which had been transplant- 
ed in the huge century-old City Mar- 
ket, was the actual beginning of the 
festival. Attended by princesses from 
eleven Southern states, the coronation 
ceremony was one of unusual brilliance 
and pomp. Ladies in waiting and 
other members of the royal court were 
named in keeping with the festival, 
such as Countess of Yellow Poplars, 
Duchess of Gleaming Magnolias, Duke 
of the Ancient Forest, and Earl of 
the High Timberlands. 

Golf tournaments, pistol shoots, 
angling contests, boat races, amateur 
airplane races, sight-seeing trips over 
the ancient old city of Savannah, and 
a great many other forms of enter- 





in the Festival Parade. 


tainment were provided during the 
three-day period. The newest of Uncle 
Sam’s battle cruisers, the “Savannah,” 
anchored in the Savannah River, was 
one of the most interesting places on 
the festival program. 

The fashion show on Monday and 
the governors’ banquet and ball on 
Tuesday were outstanding. 

The Southern Paper Festival Asso- 
ciation is a corporation, and plans the 
staging of a paper festival at Savannah 
each year. Mr. Moon declared that 
each year it should become more and 
more important in the story it portrays 
about the world of paper and paper 
products. 

A. D. Cleveland, of New Orleans, 
was elected president of the Southern 
States Paper Trade Association, which 
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This window, arranged by S. H. Kress & Company. won first prize among the store window 
displays. The window is an appreciation of the work done by the late Dr. Herty. and depicts 
the steps in manufacturing paper from Southern pine. 
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met at Savannah in connection with 
the Southern Paper Festival. Mr. 
Cleveland is connected with E. C. 
Palmer & Company, Ltd., and suc- 
ceeds W. C. Strickland, of Birming- 
ham, Alabama. 

Other officers include Roy Petty, 
Whitaker Paper Company, Atlanta, 
first vice president; J. W. Knight, 
Knight Brothers Paper Company, Jack- 
sonville, Florida, second vice president. 
H. T. Newell, Jackson, Mississippi, 
and C. E. Dobson, New Orleans, were 
re-elected secretary and treasurer, re- 
spectively. 

Another paper organization which 
met in Savannah at the time of the 
festival was that of the Southern States 
Pulp and Paper Club, which held a 
one-day technical meeting at the Hotel 
DeSoto. 


+ 


>>> Winner of first prize in the 
“parade of states” was the North Caro- 
lina float, which had for its theme a 
white paper reindeer, the reins of 
which were held by Princess Bettie 
Jean Gruver, official representative of 
the Tar Heel State at the festival. 


>>» Savannah’s population was prac- 
tically doubled during the three days of 
the Southern Paper Festival. Crowds 
jammed the streets along the three-mile 
parade route on two successive days. 


>>» For sheer beauty, none of the 
floats in the parade surpassed that of 
the Merchants Council of Savannah, 
which represented a sparkling fountain. 
>>> A huge pine cone throne was 
used by their majesties, King and 
Queen Papyrus (Frank Chisholm and 
Rosalee Hull) on the Royalty Float in 
the huge “parade of states.” 
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GIVE SPACE TO A 


SEYBOLD 


@ Since profits are gauged by the amount 
of Salable work produced in the mill, why 
not give space to a Seybold Electric Auto- 
matic Mill Spacer Cutter? 


Accurate trimming on a Seybold Electric 
Automatic Spacer Paper Cutter is based on 
electric measurements automatically con- 
trolled. Built on principles of engineering 
precision, this machine produces the kind 
of trimming results that make mill produc- 
tion sell—and stay sold. No 
waste from errors because of 
human calculations. 


Ask a Seybold engineer for 
proof that space for a Seybold 
Spacer Cutter should be 
given in YOUR MILL. A two 
purpose machine. A snap 
of the switch and it becomes 
a standard mill trimmer. 





SALES AND SERVICE 


New York: E. P. Lawson Co., Inc. 
426-438 W. 33rd Street 


Chicago: Chas. N. Stevens Co., Inc. 
110-116 W. Harrison Street 








San Francisco, Los Angeles, Seattle: 
Harry W. Brintnall Co. 


Dayton: Seybold Factory 
Toronto, Montreal: Harris-Seybold-Potter (Canada) Limited 
London, England: Smyth-Horne, Ltd. 


Latin America and West Indies: National Paper & Type 
Company, Inc. 





es 








SEYBOLD DIVISION: HARRIS-SEYBOLD -POTTER-CO- 
| DAYTON. OHIO 
PIONEER BUILDERS OF SUCCESSFUL CUTTING EQUIPMENT 
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>>P Governors of twelve Southern 
States served on the Advisory Commit- 
tee of the Southern Paper Festival. 
These included the governors of Ala- 
bama, Arkansas, Florida, Georgia, Ken- 
tucky, Louisiana, ee North 
Carolina, South Carolina, Tennessee, 
Texas and Virginia. 


>>> A tournament comprising 18- 
hole medal play was held on the Savan- 
nah Golf Course during the Southern 
Paper Festival. About fifty played in 
this tournament and prize awards were 
made to the following: For low net, 
one golf bag and set of clubs donated 
by Merritt, Chapman and Scott, to 
W. A. Rhodes of the S. P. Richards 
Paper Company, Atlanta, Georgia; for 
low gross, one pair of golf shoes, to 
F. O. Tilson of the Mathieson Alkali 
Works, Charlotte, N. C.; low blind 
hole on the first nine, 6 golf balls, to 
W. R. White, Jr., of International Pa- 
per Company; low blind hole on the 
second nine, 6 golf balls, to L. J. Doyle 
of the Union Bag and Paper Corpora- 
tion; high blind hole out, 6 golf balls, 
to R. S. Johnston of the Pusey and 
Jones Corporation, Wilmington, Dela- 


ware; high blind hole in, 6 golf balls, 
to G. B. Gibson of Bronxville, N. Y. 
In the ladies’ tournament, the low net 
went to Mrs. H. S. Daniels of Engle- 
wood, N. Y. Mrs. Daniels won a silver 
vase donated by the Lebanon Steel 
Company. 

>>> Many varied and unusual events 
were on the social calendar during the 
Southern ae Festival. Some of these 
were: parachute jumping exhibitions, 
inspection of United States naval craft, 
tour of Savannah’s homes and gardens, 
U. S. Coast Guard exhibitions, casting 
tournaments, pistol matches and skeet 
shooting. 

>>» A continuous presentation of 
films, slides and lectures were held in 
the auditorium during the Festival, in- 
cluding those of the Crane Company, 
Lindsay Wire Weaving Company, E. I. 
du Pont de Nemours, and F. C. Huyck 
and Sons. 


>>D The day after the Southern Pa- 
per Festival, one facetious Savannahite 
was heard to remark that “the city will 
have a taste of paper in its mouth for 
weeks.” 





Licnwn, the waste product of wood, 


may now be converted into products 
that bear promise of being valuable 
raw materials, according to a late news 
release from the United States De- 
partment of Agriculture. By adding 
hydrogen to lignin, scientists of the 
U. S. Forest Service’s Forest Products 
Laboratory at Madison, Wisconsin, 
have been able to convert lignin into 
four products that have many uses. 

One is a well-known product— 
methanol, or wood alcohol. Four others 
had not been previously discovered, 
although one of the group was de- 
scribed as theoretically possible by a 
German scientist. The properties of 
these new substances are such as to 
suggest their use as wood preservatives, 
fungicides, insecticides, adhesives, sol- 
vents and plastic materials. 

The co-discoverers, Dr. E. C. Sher- 
rard and Dr. E. E. Harris, describe the 
first new substance as parapropylcyclo- 
hexanol, valuable as a solvent for or- 
ganic gums and resins, and oils used 
in lacquers. It has value as a preserva- 
tive, and is about as repellent to in- 
sects as creosote. 

The second and third substances, de- 
scribed as 4-propyl, 1, 2-dihydroxycy- 
clohexane and 3-p-hydroxycyclohexyl- 
pape. are thick liquids which 

ome solid after standing a long 
while. Both may be made into plastic 
materials. 
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The fourth substance is crystalline 
and unnamed, as the discoverers have 
not yet determined the positions of 
the carbon, hydrogen, and oxygen 
atoms of which it is composed. The 
names of the first three substances are 
the chemical key to their atomic struc- 
ture, or structural formula. The 
empirical formula, or number of atoms 
regardless of structure, of the fourth 
substance is C,,H,,O,. It has proper- 
ties that make it valuable as a lacquer 
ingredient and, because of its water- 
resistance, as a cement or adhesive for 
wood, paper, metal, and other mate- 
rials. It also may be used as a plastic 
material. 

As a by-product of paper and in- 
dustrial cellulose mills, about 1,500,- 
000 dry-weight-tons of lignin are 
dumped in streams each year, making 
it a pollution and disposal problem 
as well as one of waste. The cellulose, 
or wood cells, is used in making paper 
and rayon and is now the most impor- 
tant wood constitutent from a chemical 
conversion standpoint.. The cementing 
substance in and around the cells is 
lignin. Roughly, it composes one- 
fourth of the structure of all fibrous 
plants, including trees. It is necessary 
to separate the lignin before cellulose 
can be used. 


Because of its complex chemical 
nature, lignin in its natural form has 
baffled scientists. By submitting it 
to the hydrogenation process the Forest 
Service scientists changed its chemical 
nature so that it could be broken down 


into component parts. The hydrogena- 
tion process already is in use commer- 
cially in making hard fats from vege- 
table oils, in making petroleum oils 
from coal, and in getting phenomenal 
yields of gasoline and gas oils from 
natural petroleum. 


In the laboratory tests the hydrogen 
atoms were added to a solution of 
purified lignin by means of heat and 
pressure and the use of a catalyst— 
copper chronium oxide—another chem- 
ical inducing rapid reaction, yet taking 
no part in it. Under this treatment 
the dirty, brown lignin solution 
changed to a thick, sticky, and color- 
less fluid. The catalyst was removed 
by the use of a centrifuge, which 
works on the principle of a cream 
separator. The residue was then dis- 
tilled, or fractioned, to create the 
wood alcohol and the four new sub- 
stances. 


Waste lignin from pulp plants using 
the sulphate, sulphite, soda and nitric 
acid processes, after pretreatment to 
remove impurities, may be converted 
into the new substance by the new 
process which has been patented and 
assigned to the Secretary of Agri- 
culture. 
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“IDEA” CONTEST 

Pointing out that the more than 300 
pumps used in the Nekoosa and Port 
Edwards (Wisconsin) mills of the 
Nekoosa-Edwards Paper Company are 
costing half a million dollars annually 
for power, the company has instituted 
an “Idea-of-the-Month” club contest 
for suggestions on improving the efh- 
ciency of these pumps, thus reducing 
costs. 


At present, almost every kind of 
material used in Nepco papers passes 
through pumping equipment—some of 
it many times—from the raw pulpwood 
stage to the finished product. These 
pumps are used for filtered water, white 
water, feed water, condensate and 
stock, in addition to liquor and lime 
sludge. Pumps used for heavy liquor, 
hot acid, hot caustic liquor and lime 
sludge are all specially constructed to 
specifications to handle the loads and 
withstand corrosion. 


Sd 


O: the merits of the German pulp 
dumping charges, many New England 
converting mills profess to know very 
little. They state that they have not 
been offered pulp at distress prices 
from German sources to any greater 
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WE HAD A CHANCE To BB WRONG o 
5 DIFFERENT WAYS 


ERE’S the story of a tricky lubrication job 

at A. P. W. Paper Company’s Albany plant. 

“Pick your own problem,” said A. P. W.’s 

Purchasing Agent, when a Shell engineer asked 
him for a chance to prove Shell Lubricants. 

A. P. W.’s Chief Engineer agreed that when 
the Shell man picked wet-end Foudrinier roll 
journals, he took on a five-fold lubrication 
problem. 

Problem No. 1 was that if a table roll bearing 
seizes, the screen wears a flat spot on the 
face of the roll. 

Secondly, the screen wears itself out, 
and those screens cost important money. 

In the third place, moisture tends to 
contaminate the oil in the bearings. 


Fourthly, it is important to keep the machines 
going. It costs time and money to stop them and 
make repairs. 

The fifth problem was that excess oil can 
easily spoil the stock. 

The Shell engineer applied the correct grade 
of Shell Carnea Oil to these bearings. 

And to put a big story in one short, sweet 
phrase—‘‘Complete satisfaction on all five 
points” is the pleasant report A. P. W.’s Chief 

Engineer gives us. 


There are Shell representatives, engi- 
neers and technical men available to all 
commercial concerns who have fuel and 
lubrication problems. Their service is 
yours at any time for the asking. 


SHELL INDUSTRIAL LUBRICANTS 
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extent than from other sources. In fact, 
dwindling German imports have tended 
to keep the volume of consignment 
pulp on the spot market lower than 
that from some other countries. 

At the present time, it is admitted, 
however, } or there is still a lot of un- 
sold or resale pulp at ports along the 
Atlantic Coast. Exact figures are lack- 
ing, but the decline, which was ex- 
pected during the period when Baltic 
Sea shipments were stopped by weather, 
did not clean out the stocks as antici- 
pated, for the reason that pulp ship- 
ments were speeded up wherever pos- 
sible because of war scares. During 
the past month, successive boosts were 
made in the war risk rate on Baltic 
Sea cargoes. It is now 621/, cents a 
$100. Regular imports of German pulp 
have no part in any unfair trade tactics 
that is much known. Yet, as one 
lawyer pointed out, if German bleached 
sulphite were sold at $50 dock, the 
same as the domestic market, whereas 
the prices in Germany were $60 or 
more, that would technically constitute 
dumping. 

There are still hundreds of freight 
cats loaded with wood pulp at Boston 


and Portland, Maine. At Boston, new 
arrivals must be shipped out in six 
days. The market ranges in New Eng- 
land are regarded as $45-$50 for 
bleached sulphite, $35-$40 for un- 
bleached, $28-$32 for kraft, and $50- 
$55 for bleached kraft. Imports of 
bleached aspen have been a little 
heavier in New England. This is some- 
thing of a — for domestic 
bleached soda pulp. 
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PACK JAM IN 
PAPER CARTONS 


The use of paper as a medium for 
packing fruit jam was reported recently 
from East St. John, New Brunswick, 
where A. H. Beaton, who has been 
— processed fish, vegetables and 

ruits in tin and glass, is now using 
paper cartons manufactured by the 
D. F. Brown Paper Box Company, 
Coldbrook, N. B., for his various types 
of jams. Mr. Beaton is reputedly the 
only jam and marmalade packer in 
Canada using paper cartons to pack 
these fruit products. 





BOOK PAPER MFRS. 
ASS’N ASKED TO 
ANSWER CLAIM 


A COMPLAINT against the Book 
a Manufacturers Association, its 
ofhicers and executive committee and 
45 member manufacturers, charging a 
combination and conspiracy to control 
the prices of book paper, coated paper 
and similar papers, has been issued by 
the Federal Trade Commission. The 
forty-five manufacturers, said to pro- 
duce about 86 per cent of the total 
volume of the products mentioned, are 
reported to have been engaged in ac- 
tivities which allegedly resulted in their 
controlling the market for their prod- 
ucts, suppressing price competition, in- 
creasing prices above the normal com- 
petitive level and increasing the cost 
of paper used by the Government. 

It is also alleged that the 45 mem- 
ber companies, the Association and in- 
dividual respondents, pursuant to an 
understanding, agreement or conspir- 
acy, organized the Book Paper Manu- 
facturers Association which has acted 
as a Clearing house for exchange of 
information including reports as to 
sales of book, coated and similar 
papers, together with prices, discounts 
and terms at which such papers are 
sold. In addition, the respondents 
are alleged to have divided the United 
States into four zones and to have 
maintained identical zoning systems, 
fixing by mutual agreement uniform 


Page 114 


delivered or “base prices’ for their 
papers in Zone 1. ese prices, it is 
alleged, have been increased by 20 
cents in Zone 2, 40 cents in Zone 3, 
and 60 cents in Zone 4, so that the 
rice is the same to all purchasers 
in each respective zone, regardless of 
their location or of the location of the 
respondent member making the sale. 

Regular meetings of Association 
members are alleged to have been held 
for discussion of trade and competitive 
conditions and for agreement upon 
and establishment of trade policies to 
be followed and prices to be charged 
for the oes eae The Asso- 
ciation, it is charged, has formulated 
and established uniform finishing dif- 
ferentials and the respondent members 
have adopted and maintained them 
without regard to the actual cost of 
finishing operations. 

Another allegation is that the Asso- 
ciation compiled and promulgated, 
and respondent members used, certain 
rules and regulations dealing with the 
allocation and classification of grades, 
— and sales, seconds, job lots, 

iscontinued lines and other so-called 

trade customs. It is alleged that the 
regulations also include subjects such 
as so-called unfair methods of competi- 
tion and forms and methods for re- 
porting statistics and filing prices. 

The Federal Trade Commission, al- 
leging violation of the Federal Trade 
Commission Act, granted the respond- 
ents 20 days for filing answer. The 
FTC complaint was dated April 13. 


“The paper is much cheaper than 
either the metal or glass container,” 
said Mr. Beaton, in discussing the in- 
troduction of the paper carton. “Not 
only is the paper a great deal cheaper 
but it is at least equally as attractive 
as the tin and glass and is more notice- 
able in the store windows and on the 
shelves, I have found. As for holding 
the flavor of the jams and marmalades, 
it is better than either tin or glass.” 

At present Mr. Beaton packs six 
different types of jam in the paper 
container. He is planning to use the 
container for mustard relish, and chow 


chow. 
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WET STRENGTH 
PAPER HIGHLY 


The recently-developed Aqualized 
Paper, a new wet strength paper pro- 
duced by the Brown Company and in- 
troduced by that firm together with the 
Paterson Parchment Paper Company 
and the Kalamazoo Vegetable Parch- 
ment Company, is now receiving wide- 
spread demand. 

The new product, which was devel- 
oped by the Brown Company, is the 
result of a radically new process of 
manufacture that gives inherent wet 
strength to om It is claimed that 
the paper may be soaked thoroughly in 
water or other liquids and still retain 
a high degree of its original strength. 
The paper is made in both highly ab- 
sorbent and moisture repellent types 
and takes printing readily. Some of the 
— uses for the paper are in meat 
packing, produce wrapping, lettuce 
crate lining, impregnating and twisting 
for industrial use and numerous types 


of bags. 
° 


IMPORTERS 
OBJECT TO 
DUTY CHARGE 


Several importations of printing 
paper recently have been classified for 
duty despite claims of importers that 
the 1 pm should be duty free as stan- 
dard newsprint. 

An importation of printing paper 
from Finland at New Orleans was 
held by the United States Customs 
Court to have been undervalued. The 
paper was super-calendered and en- 
tered for duty at $4.10 per hundred 
pounds, less freight of 20 cents and 
also less insurance and other fees. Duty 
was collected on the basis of $4.10. 
Also, a shipment of paper from 
Sweden at Baltimore, intended for use 
as sales books claimed by importer to 
be duty free as standard newsprint was 
held to be dutiable as being outside the 
definition of standard newsprint. 
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The New “Stream Flow” Vat 


The new Puseyjones “Stream Flow” Vat is a distinct forward step in cylinder vat development. It 
fulfills a long felt want for improving formation with better sheet characteristics, increasing 
speed and production over a wide range of finishes, weights and grades. Write for full particulars. 
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THE PUSEY AND JONES CORPORATION 


Established 1848. Builders of Paper-making Machinery. Wilmington, Del. 








Texas Moves Ahead 
with Newsprint Mill 


s PREAD over 200 acres in the midst 
of the East Texas woods and sur- 
rounded by trees which will furnish 
raw material for the South’s newest 
industrial venture, the manufacture of 
newsprint from slash pine, construction 
on the new mill of the Southland Paper 
Mills, Inc., proceeded at a rapid pace 
during April, and the next two months 
will see the plant taking me with 
the erection of steel framework. 

The $6,000,000 paper mill is located 
at Herty, Texas, three miles northeast 
of Lufkin, the mill site having been 
named for the late Dr. Charles Holmes 
Herty, Savannah scientist who per- 
fected a process of converting southern 
pine pulp into newsprint. 

By January, it is expected the new 
plant will be operating, at a productive 
capacity of approximately 50,000 tons 
of newsprint annually. Over a million 
subscribers of southern dailies will be 
reading their news this time next year 
from pages produced from the wealth 
of pine now growing around Lufkin. 

Centrally located in the deep East 
Texas pine area and because of the fact 
that within a radius of fifty miles there 
are 3,500,000 acres of growing south- 
ern pines, Lufkin was selected for the 
mill site. This supply will reproduce 
itself every fifteen years. ep be- 
lieve successful operation of the Texas 
mill will bring about the establishment 
of other mills throughout the South. 


Actual preliminary construction work 
on the huge new enterprise began early 
in January, with grading of acreage at 
points where the buildings are being 
erected. Last month excavation work 
on the foundations had been completed 
and concrete poured for the first build- 
ing to take shape, the machine shop 
and storeroom. The concrete plant, 
south of the building site, recently has 
been the busiest spot on the grounds, 
for it is there that all gravel, sand and 
cement are mixed into concrete and 
distributed to various building founda- 
tions. 

The main buildings will extend more 
than 700 feet in length and at the 
widest point will be nearly 280 feet 
across. The paper machine building, 
largest of the group, will be over 350 
feet long and 70 feet wide. Pusey and 
Jones Corporation is building a 234- 
inch fourdrinier paper machine for this 

lant. 

All construction is of latest design 
reinforced concrete, brick and steel, 
with acres of steel sash and factory 
glass providing ventilation and light. 
More than 1,500 tons of structural steel 
will form the framework for the struc- 
tures. 

As the work progresses, the original 
crew of 100 workers will be increased, 
this month furnishing employment to 
between 400 and 500 men. This num- 
ber will be kept on the job until the 


plant is completed. At the height of 
operation, after the mill starts turning 
out newsprint, the payroll is expected 
to number nearly 1,000. 

In February, this year, two Texas 

popes the Dallas News and the Luf- 

in News, printed sections on the first 
newsprint made from Angelina County, 
Texas, pine. The wood for the paper 
was shipped from Lufkin to the Herty 
Laboratory in Savannah, Georgia, and 
the finished product was back in Texas 
in less than a month. 

The Southland mill will make only 
groundwood pulp. The necessary chem- 
ical pulp has been contracted for and 
will be manufactured in another Texas 
plant, that of the Champion Paper & 
Fibre Company, Pasadena, Texas. 

The late Dr. Herty once said: “De- 
velopment of this industry is going to 
mean the elimination of one-room 
houses for families, better food for 
those who are living on corn bread and 
occasional meat, better clothes for those 
who go in rags today. On the great 
coastal plain a great mass of the popu- 
lation in the midst of the finer Paper 
material have for generations endured 
the bitterest sort of poverty. Use of 
Southern pine will change this.” 
>>b The famous chemist, who did 
not live to see the realization of his 
dream—the vast newsprint industry 
brought South—recognized in the un- 








Looking toward the site of the newsprint mill now under construction at Lufkin, Texas. The Angelina & Neches River railroad is 
shown in the foreground. 
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FOR PULP AND 
- PAPER MILLS 


— for fastening, repairing and 
patching conveyor belts 


@ You can avoid shutdowns and lengthen the life of 
your conveyor belts by using Flexco HD Belt Fasteners 
and Rip Plates. These Flexco fasteners 

 eeneeeal make a strong, tight butt joint with long 
p sare @ life. Recessed plates embed in the belt, 
compress belt ends and prevent ply 

Belt Fastener separation. Made in five sizes in steel 
and alloys to cover corrosion resisting, 


LETT abrasive resistant, and non-magnetic re- 
quirements. 


Rip Plate Flexco HD Rip Plates are used in re- 
pairing rips and patching conveyor belts. 
Their use saves expensive replacements 
and extended shutdowns. 


Folder WRP shows exactly how to 
handle conveyor belt fastening and re- 
pair work with these Flexco HD Belt 
Fasteners and Rip Plates. Write for your 
copy. 


- for lacing transmission belts 


@ For the lacing of transmission belts Alligator Steel 
Belt Lacing is the most universally used belt lacing in 
the world. It is applied easily and quickly with a 
hammer—no holes are punched and the teeth do not 
cut across the belt fibres. It embeds in the belt and 
is smooth on both faces. The two piece rocker hinge 
pin greatly increases the service life and the joint is 
remarkably flexible. The pin can be easily removed 
to separate the belt. 


Every plant should have a 
supply of Alligator Steel Belt 
Lacing on hand. Twelve sizes 
for flat belts of all types up to 
5" thick. Special lengths for 
wide belts. Also made in 
“Monel” and “Everdur.” 


FLEXIBLE STEEL LACING CO., 4606 Lexington St., Chicago, Ill. 


[FLEXCO/HD , ALLIGATOR 


BELT FASTENERS STEEL BELT LACING 








SOLD BY SUPPLY HOUSES EVERYWHERE 
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Left—Viewing the site of the new plant preparatory to launching construction are: (left to right) E. L. Kurth. president. Southland Paper Mills. 
Inc.: A. G. Ready and J. W. Cheever, engineers (with George F. Hardy); and C. B. Edwards, comptroller of the paper mill. Right—Construction 
work under way on the new $6,000,000 newsprint plant. 


counted acres of southern pine forests 
America’s potential source of supply 
and set about to prove its commercial 
adaptability. His innumerable tests 
were successful and in his laboratory 
at Savannah he made clear, white news- 
print from southern slash pine in sufh- 
cient quantities to permit newspapers 
to make their own tests. 

Convinced of the success of Dr. 
Herty’s tests, the Texas publishers pro- 
ceeded to act. Proposal for the news- 
print mill was initiated by the Southern 
Newspaper Publishers’ Association in 
1934, when C. K. Gaylord, of Okla- 
homa City, then president of the Asso- 
ciation, announced plans of his organi- 
zation to sponsor a newsprint mill in 
the South. Because of the 10,000,000 
acres of virgin slash pine in the big 
thickets of East Texas, it was agreed 


to build the first mill there and locate 
it near the extensive source of supply. 

The aid of the Reconstruction Fi- 
nance Corporation was enlisted and the 
support of the Perkins-Goodwin Com- 
pany, New York, obtained. From the 
RFC was secured $3,425,000, to be 
repaid in ten years, starting one year 
after the plant is completed. The 
Southland company financed the bal- 
ance as follows: Cash stock subscrip- 
tions, $1,615,000; $810,000 in 108,- 
000 acres of timberlands; and $150,- 
000, representing one-half interest in 
the Angelina & Neches River Railroad, 
which has been extended to the mill 
site. 

Southern newspaper publishers sub- 
scribed to $429,900 worth of stock in 
the project and contracted to absorb the 
plant’s entire output for five years at 


prices paid Canadian mills. The pub- 
lishers’ decision to make such a con- 
tract, was influenced by their desire to 
insure the profitable operation of the 
mill from the start, to bring a new 
industry to Texas and to provide a cash 
crop that would move to market the 
year round. 

E. L. Kurth, of Lufkin, prominent 
Texas lumberman and president of the 
Southern Pine Association, is head of 
the new enterprise. Widely known for 
his civic and lumbering activities, the 
Southland Paper Mill’s president is also 
vice president of the National Lumber 
Manufacturing Association, Chicago, 
vice president and general manager of 
the Angelina County Lumber Com- 
pany, and an official in a score of other 
Texas lumber concerns. 

Arthur Temple of Texarkana, Texas, 
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Left—From this field office of Merritt-Chapman & Scott Corporation, construction work on the new plant is directed. Right—The first pay day 

after work was launched on the Southland company’s new plant. These few men lined up alongside a farm house near the mill site may be 

contrasted with the men who will be on the payroll when the mill is put into operation. Handing out checks are four representatives of the 
construction contractors: (left to right) L. W. Gallagher, E. O. Adams, J. W. Cheever. and S. Solvason, 
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What's in a name? 


TITANOX represents the products of the original 
makers of titanium pigments who have pioneered 
fundamental improvements which have brought 
these pigments from unknown materials to essen- 
tial commodities in the paper industry. In their 
present form TiTaNox pigments exhibit the ulti- 
mate of scientific skill and manufacturing tech- 
nique in the development of titanium up to this 
time. Therefore TrTANOx means not only excellent 
pigments, but also a notable record of accomplish- 
ment in making them faithful to your needs. 


You need TITANOX 
in your coated stocks 
to produce 
brilliant whiteness. 
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.-- For this reason: If paper makers knew as 
much about TITANOX pigments as leather tanners 
do, all paper stocks would be made opaque, white 
and bright with these modern efficient pigments. 


Leather manufacturers use TITANOX pigmented finishes 
in the processing of white leather because they pro- 
mote the maximum obtainable of opacity, whiteness, 
brightness and flexibility. Experience has taught that 
leather, once whitened with TrTaANox pigments, remains 
white without after-yellowing. To cover and hide skins 
that are especially hard to finish is no problem when 
TITANOX pigments are used. 

In paper making these titanium-derived pigments pro- 
duce the same desirable results whether employed as 
heater additions or surface coatings. They make possible 
unique sheets never produced before, low in ash content 
and great in strength, with show-through largely elim- 
inated even in light-weight stocks. 

Use TrraNox pigments with confidence, in all grades 
of paper stocks. Our Service Department will gladly ad- 
vise regarding their application. 


TITANIUM PIGMENT CORPORATION 
Sole Sales Agent 
111 Broadway, New York, N. Y.; Carondelet Station, St. Louis, Mo.; 
National Lead Co, (Pacific Coast Branch), 
2240 24th St., San Francisco, Cal. 





Officials of Southland Paper Mills 


Directors and officials of the new Southland Paper Mills. Inc.: Front row (left to right}— 
Arthur Temple, Texarkana, vice-president; E. L. Kurth, Lufkin. president: Albert Newcombe, 
New York, treasurer, and J. H. Kurth, Jr., Lufkin, director. Center row: Directors Paul T. 
Sanderson, Trinity: Alex Weisberg, Dallas, and W. C. Trout. Lufkin: A. G. Ready. resident 
engineer, and T. A. Wark. general manager. Back row: Directors E. K. Gaylord, Oklahoma 
City. and E. M. (Ted) Dealey, Dallas: S. W. Henderson, Jr.. secretary: Lloyd Schenck. 
office manager. and C. B. Edwards, comptroller. E. L. Kurth. Temple. and Newcombe also 
serve on the board of directors in addition to their executive posts. 


is vice president of the Southland 
Paper Mills, Inc.; S. W. Henderson, 
Jr., Lufkin, secretary; and Albert New- 
combe, of New York City, is treasurer. 
Directors are: Kurth, Temple, New- 
combe, J. H. Kurth, Jr., Lufkin and 
Houston; E. M. (Ted) Dealey of the 
Dallas News; E. K. Gaylord of the 
Oklahoman, Oklahoma City; Paul 
Sanderson of Trinity, Texas; W. C. 
Trout, Lufkin; and Alex F. Weisberg, 
Dallas. 

The Lufkin plant was designed by 
George F. Hardy, consulting engineer, 
and is being erected by Merritt-Chap- 
man and Scott Corporation. A. G. 
Ready is resident engineer on the 
project. 

Since January, five frame buildings 
have been erected at Herty, on the mill 
location. From two of the structures, 
the field office of Merritt-Chapman and 
Scott and headquarters for Seow F. 
Hardy, construction work on the news- 
print plant is supervised. 

Nearby are the paper mill office and 
first aid station, “mess hall” and com- 


missary, and the warehouse, electrical 
and pipe shop. 

Railway spurs have been constructed 
on the A. & N. R. railroad to the mill 
site, and the Texas highway department 
has appropriated funds to build a high- 
way to the plant. 

Executives of the company, besides 
the officers and directors, are: general 
manager, Thomas A. Wark, formerly 
general manager of the Watab Paper 
Company, Sartell, Minnesota ; assistant 
general manager, W. W. Henderson, 
who was formerly manager of the 
Kieckhefer plant at Plymouth, North 
Carolina, now known as the North 
Carolina Pulp Company, and prior to 
that was assistant manager of the Union 
Bag & — Corporation, Savannah, 
Georgia. rge Newcome is assistant 
manager; Lloyd G. Schenck, formerly 
with D. S. Walton & Company, New 
York paper distributors, is office man- 
ager and assistant secretary; and C. B. 
Edwards, formerly with Lufkin Foun- 
dry & Machine Company, is comp- 
troller. 





A summer course in chemical engi- 
neering and pulp and paper technolo, 
will be po ve 2 afhin this year by 
the University of Maine. The course 
will last from July 5 to August 12 and 
includes class and laboratory work in 
addition to mill visits. 
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and paper technology 


The pul 
courses include lectures in pulp and 


paper manufacture and laboratory 
work in papermaking, pulp coloring 
and bleaching, and paper testing. These 
courses are designed for paper sales- 
men, laboratory helpers, etc., who 
previously have not had an opportun- 
ity to obtain scientific understanding 
of the pulp and paper industry. 

The chemical engineering courses 


include laboratory and lectures, the 
theory of which is based on chemical 
engineering equipment, some pieces of 
which are particularly suited to the pulp 
and paper industry. 

A copy of the summer session cata- 
logue may be obtained by addressing 
Director R. M. Peterson, University 
of Maine, Orono, Maine. 

° 


U. S. TO PUBLISH 
MARKET DATA BOOK 


A new business service will be avail- 
able this summer from the Department 
of Commerce. The study, known as the 
Industrial Market Data Handbook, will 
cover vital information of interest to 
business men in every county of the 
United States. It was originally re- 
quested of the Department of Com- 
merce by the National Industrial Ad- 
vertisers Association. 

The handbook, when completed, 
will be the first marketing survey of 
American industry that has been pre- 
sented in this form. It will contain 
complete figures on industrial produc- 
tion, employment, value of products, 
cost of material for fuel and power for 
more than 3,000 counties in the United 
States, similar data for every city of 
more than 10,000 population, and like 
information for each of 280 industries 
on a national rather than county basis. 
The study will also contain additional 
information on the county location of 
169,111 manufacturing plants and the 
industries in which they are operating. 

The handbook, which will contain 
1,000 pages, is expected to be off the 
presses by July 1. The material in it 
was prepared as a co-operative study by 
the Bureau of Foreign and Domestic 
Commerce and the Bureau of Census, 
Department of Commerce, in addition 
to the Bureau of Mines, Department of 
the Interior. 


Sf 
RISE IN RIVER 
HAMPERS FOUR 
HOLYOKE MILLS 


A nine-foot rise in the Connecticut 
River forced four Holyoke (Massa- 
chusetts) paper mills to shut down for 
two days recently. The mills affected 
were those of the Chemical Paper Com- 
pany, the Newton Paper Company, and 
two divisions of the American Writing 
Paper Corporation. Operations at the 
Nonotuck Division of AWP were 
somewhat curtailed by the high water, 
but did not cease entirely. 

Holyoke paper manufacturers hope 
that these periodical shutdowns will be 
avoided next year with the construc- 
tion of the $1,000,000 sea wall which 
is now in progress (cf. THE PAPER 
INDUSTRY AND PAPER WORLD, 
1024, Jan. 1939). One of the prob- 
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JORDAN PLUG 
THRESHING 


MACHINE 


Same plug with bars removed 


Any jordan plug that can take on a threshing machine 
spike and come through like the Shartle X-66 plug shown 
above needs no further recommendation. 


This unscheduled battle between Mr. Spike and Mr. X-66 
plug recently took place in a Midwestern strawboard 
mill. There were fireworks aplenty while it lasted, but 
Mr. Spike was a poor loser. As you would expect, the 
bars of the X-66 were badly smashed up as you can see 
in the above photograph. But the plug core itself was 
not damaged in any way whatsoever. 


The reason this Shartle X-66 plug was able to stand up 
under such punishment is due to its super strength and 
double side wall support. Look at the cross sectional 
views at the right ... there are facts and figures that speak 
for themselves. 


The long life, extra sturdy X-66 plug can be built in any 
size for use in any make jordan. As you consider this 
plug, keep in mind that although hundreds of X-66 plugs 
have been sold, not one complaint has ever been received, 
not one plug has ever been returned, NOT ONE LUG 
HAS EVER BEEN BROKEN. 


Let us have your trial order. Shartle Brothers, 
Middletown, O., Division of the Black-Clawson Co. 
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lems in connection with the construc- 
tion—the length of time which mills 
along the river will have to shut down 
—has been solved. The maximum 
time will be thirty days, and the mini- 
mum time twenty days. Officials feared 
that too long a shutdown might seri- 
ously impair their business but they 
have been assured by United States 
Army engineers in charge of the proj- 
ect, that these dates are definite. 


¢ 


Pyrrr MILL securities, so vitally 
affected by stock market conditions 
after the European crisis in March, con- 
tinue at low, though fairly stabilized 
levels. This stabilization is largely due 
to the earnings reports, which show 
that the industry, as a whole, has 
emerged from the deep valley after the 
business slump in the latter part of 
1937. While prosperity is not yet in 
real evidence, conditions in recent 
months have been distinctly improved. 

Brown Company—Net loss in 1938 
was $3,825,458, as against ‘a profit of 
$44,249 in the preceding year. 

Chillicothe baper Com pany — Net 
earnings for 1938 were $19,612, as 
compared with $86,638 in 1937. 

Consolidated Water Power and 
Com pany—Net earnings for 1938 were 
$477,901, as against $700,053 in 1937. 

Continenial-Diamond Fibre Com- 
pany—Net loss for 1938 was $616,154, 
as against a 1937 profit of $275,561. 

Dennison Manufacturing Company— 
Net earnings for 1938 were $58,550, 
as against $455,674 in 1937. 

International Paper Company—Net 
earnings for 1938 were $124,075, but 
the first nine months loss of over 
$600,000 was overcome by profits in 
the final quarter. Kraft sales during 
the year of 644,662 tons were only 
6,500 tons short of the 1937 produc- 
tion. 

Johns- Manville Corporation — Net 
profit was $125,118 for the first quar- 
ter of 1939, as against a loss of 
$239,475 for the same quarter in 1938. 

Lily-Tulip Cup Corporation — Net 
profit for 1938 was $225,062, as 
against $341,409. The 1938 figure, 
however, is after a deduction of over 
$200,000 for hurricane loss. 

Masonite Corporation — Net profit 
for the 28 weeks to March 11 were 
$442,923, as against $551,938 for the 
similar period of the preceding fiscal 
year. 

Mead Corporation—Net loss for 
1938 was $105,802, as against a profit 
in 1937 of $1,841,110. 

Minnesota and Ontario Paper Com- 
pany—Net loss in 1938 was $3,669,- 
873, as against a net loss in 1937 of 
$2,370,821. 
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Nekoosa Edwards Paper Company— 
Net earnings for 1938 were $22,820, 
as against $174,641 in 1937. 

Oxford Paper Company—Net profit 
for the first quarter of 1939 was $111,- 
615, as against $19,324 profit for the 
same quarter in 1938. 

Pejepscot Paper Company—Net loss 
in 1938 was $80,000, as against a loss 
for 1937 of $168,405. 

Union Bag and Paper Corporation— 
Net profit for 1938 was $903,892, 
equivalent to 82 cents per share on the 
common stock. Earnings in 1937 were 
$1,384,595, chiefly accumulated in the 
early months of that year. 


New York Stock Exchange—Stocks 


Prices 
March 31 
2 
eee 11y, 
Same Preferred _.... 68 70 
Certain-teed Products.. 77% TH 
Same Preferred ...... 2714 35¥% 
Champion P. & F. Co. 2014 21 
Same Preferred ......100 *100-102 
Container Corp. ........ 10% 11 
Cont. Diamond .......... 6 64% 
Crown Zellerbach........ 10% 1014 
Same Preferred ...... —— 82 
Dixie Vortex ............ ILA — 
| ae gh 30 
Flintkote ............. 183% 19% 
Robert Gair 2y%4 3 
Same Preferred ..... 9 10 
Gaylord Container — 14 
Same Preferred - —— *4614-50 
International P. & P... 8 8 
Same Preferred 294% 31% 
Kimberly-Clark ......... —— 2244 
MacAndrews & Forbes 28 39 
Masonite .................... 39, 43 
Mead Corp. ............. 84 8%, 
Same Preferred ...... 60 66% 
Paraffine Co. .............. 41% *45—46 
| ee 9l, 
Same Preferred 17 
Scott Paper 48 
Same Preferred 114% *116 
Sutherland Paper........ 251% 2714 
Union Bag & Paper... 8% sl, 
U. S. Gypsum.............. 81 85 
Same Preferred ......167 —- 


New York Stock Exchange—Bonds 
Celotex 414% ............ 82 931, 
Certain-teed 514% .... 73 77 
Champion P. & F. Co. 

444% 101% 
Container Corp. 5%.. 961 99 
Inter. P. & P. Co. 6% 851% 871 

Same 5% 9414, 97, 
Mead Corp. ..............104 103%, 


New York Curb Exchange—Stocks 
Am. Boxboard 6 
Brown Co. Preferred.. 141, 8l, 


6% 


Det. Paper Products... 134 *194%4.-1% 
Great Northern 33 37 
Hummel-Ross ............ 3% 3, 
Nat. Container ....... - 3% 5¥%, 
SS . 2% 2% 
| See 3 
United Wall Paper... 13% 2 
*Closing Bid and Asked, 


The Reconstruction Finance Corpor- 
ation will now finance mill moderniza- 
tion, it was announced by Boston RFC 
Manager John J. Hagerty, after ap- 

roval of National Chairman Jesse 
— had been obtained. Hitherto, 
the RFC has mainly helped finance new 
mills, lent aid to the working capital 
of limping companies, or gone to the 
rescue of those on the brink of finan- 
cial breakdown or actually in receiver- 
ship. The new idea, in which Boston 
om ye banks are co-operating, is to 
end to sound companies which lack 
the capital to make needed machinery 
replacement. 

According to Mr. Hagerty, there are 
many manufacturers, paper mills 
among them, which are at present 
sound enough financially, but which 
are in danger of being submerged by 
the tide of new equipment which 
makes it possible for competitors to 
beat them in prices. Under the new 
piss. the loans will be consummated 

y private banks, the RFC standing by 
to take part of the loan if desired or, 
if necessary, the whole of it. 


. 


Construction of an addition, 44 by 
200 feet, to the bag mill of the Thil- 
many Pulp and Paper Company at 
Kaukauna, Wisconsin, will be started 
the second week of May it has been 
announced by Thilmany officials. The 
structure, to cost approximately $20,- 
000, will be built on the northeast side 
of the mill. The Permanent Construc- 
tion Company of Milwaukee, builders 
of the original mill, hold the contract. 
Crowded conditions plus a policy of 
expanding the bag mill facilities ne- 
cessitate the addition. 


4 


Capacity of the Hawley Pulp and 
Paper Company’s No. 1 machine has 
been increased and the quality of vari- 
ous wrapping grades and semi-special- 
ties has been improved by the recent 
installation of a new Voith inlet, new 
copper-lined head box and new stock 
chests, according to Carl E. Braun, vice 
president and mill manager of the Ore- 
gon City (Oregon) firm. The output 
of the No. 2 light weight paper ma- 
chine has likewise been increased and 
improved by the installation of a suc- 
tion press. 


THE PAPER INDUSTRY and 





M¢GILL 


“Solidend” 


IGLILTIIFPLOIL 
Bearing! 


Now, after ten years of engineer- 
ing development, the originators 
of precision needle bearings pre- 
sent to industry another major ad- 
vancement in this revolutionary 
type. Machine designers, engineers 
and others who have studied the 
McGILL “Solidend’” MULTIROL 
Bearing, acclaim it without reser- 
vation. Every one of its new ad- 
vantages over ordinary types gives 
promise of proving out in long, 
tough service —just as the origi- 
nal McGILL MULTIROL Bearings 
are doing after a decade in a wide 
range of applications throughout 
industry. Note a few of the dis- 
tinct and important benefits of 
this new bearing briefly indicated 
below. Send today for full par- 
ticulars. 





The Ideal Roller Bearing 


for paper and pulp mill service! 


The new McGILL “Solidend” MULTIROL Bearing . 


design provides approximately 12% more load- 
carrying capacity for its width. The increased 
capacity is insured by the new outer race con- 
struction. This permits the use of longer rollers 
in proportion to the overall width of the bearing, 
as compared with rollers having trunnion ends. 
A minimum of clearance between end shoulders 
and inner raceway, makes bearing self-sealing. 
The simplified design eliminates end washers 


and retaining rings. All risk of accidentally dis- 
assembling the bearing, or bending end washers, 
is eliminated when making tight-fit shaft installa- 
tions. A variety of size combinations to be used 
with or without the separable inner race facilitate 
application of this new bearing in shaft sizes up 
to five inches. 

Lower initial costs, lower operating costs, and 
lower maintenance costs are assured by the sim- 
plified design. Write today for full particulars 
of the McGILL “Solidend” MULTIROL Bearing. 


M¢GILL MANUFACTURING COMPANY 


1650 N. Lafayette Street, Valparaiso, Indiana, U.S. A. 
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New plant of the Chase Bag Company. Portland, Oregon. The building is of concrete, daylight construction, 200 by 300 feet. 


Chase Bag Completes 
Nation-Wide Chain 


Ons bag manufacturer says of the 
product that, like rare old books, bags 
are always out of stock. “We hold no 
reminders in stock,” he says. “When 
we deliver your order it is out of print. 
Bag making is a made-to-order busi- 
ness. Only the material is in stock— 
thousands of square feet of space 
stacked to the ceiling with paper, cot- 
ton and burlap from world-wide 
sources. Your bag is made when you 
want it and is different from every 
other bag.” 

Pride, perhaps it is, that makes a 
woman hate to see another walking 
down the street in a gown or hat that 
is a replica of the new one she has just 
bought. Something more serious than 
personal — however, would make 
a citrus fruit grower or a big onion 
man throw a fit if he saw the product 
of a competitor gleaming enticingly 
through the meshes of a woven paper 
bag that was the counterpart of his 
own. Be it realized that bags today are 
a very important adjunct to the adver- 
tising and display of many classes of 
merchandise. Copywriters and artists 
originate the designs and color schemes, 
while complicated printing processes 
are brought into play to reproduce these 
ideas. 

It is evident, then, that in manufac- 
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turing this tailored-to-your-order prod- 
uct for a variety of buyers, many of 
whom do a localized business, the ele- 
ment of service becomes increasingly 


J. A. Brewster, Portland manager of the 
Chase Bag Company. 


important. These customers wish to 
get their bags quickly, for seasonal 
products. They would like to consult 


with the manufacturer and work with 
him (without having to go across the 
United States) in relation to the special 
designs and printing, just as they 
would with their advertising agent and 
printer in the production of advertising 
literature. 


>> This service requirement was a 
factor in the decision of the Chase Bag 
Company to construct a large branch 
factory in Portland, Oregon, which 
went into production April 1. This is 
the company’s fourteenth factory and 
will complete a Chase nation-wide serv- 
ice through branch factories and sales 
offices. The territory served by this fac- 
tory will be the Pacific coast and Rocky 
Mountain states, including Montana, 
and as far east as western Colorado. 
Portland was chosen as the location 
for several reasons. One is that it is 
in close proximity to a number of the 
largest kraft paper mills in the world. 
Burlap, another raw material largely 
used, comes from India, through the 
Port of Portland. Cotton material, 
only, has to be shipped across the coun- 
try, from the southeastern states. Ocean 
and river steamship fleets, four trans- 
continental railroad systems and 120 
auto freight lines, in turn, carry Chase 
products quickly to all western states, 
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METHODS 


THE EASTWOOD SUCTION BOX CONDITIONER 


SUPPLANTS the uncertainty andinaccuracy 1. It contributes to longer clothing life 


of improvised surfacing methods. This new 2. Your suction box ee will last longer 
unit, which is being acclaimed by foremost 3.Itdoesa perfect surfacing jcbinlesstime 


. . - Made in Three Model Lengths 
ills, £ - 
mills, establishes a new era of perfect condi nk ae up to 136" 1 


tioning for all existing types of cover compo- Model B. for Boxes up to 180" length 
sition. It refines the surfacing of the present Model C. for Boxes up to 250°’ length 


end grain and straight grain constructions. Ask for further facts about the EASTWOOD 
. . : SUCTION BOX CONDITIONER. 
It effects a uniformity of surfacing that cuts ase <TR  T 


costs many ways. benefit of our research work. 


Modernize with EASTWOOD PRODUCTS 


‘EASTWOOD-NEALLEY CORP. 


BELLEVILLE « NEW JERSEY 
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Left—Sewing line in front, equipped with new type, high speed sewing machines. In rear, multi-color, rotary printing presses. Right—In 
foreground are weaving machines for Saxolin cloth. The higher machines to the right are the spinning frames. 


representing a trade area of 500,000 
square miles; greater than the com- 
bined areas of France, Germany and 
Italy. Something like a Chase “axis” 
is thus formed. 

The new building, by the Austin 
Company, is of concrete, daylight con- 
struction, with modernistic, rounded 
entrance set off by glass tile construc- 
tion reaching to the top. The manu- 
facturing space is 200 by 300 feet, all 
on one floor. Adequate artificial light- 
ing is provided throughout. Offices are 
on a mezzanine floor over the front 
where there is also provided a large 
room where women employees may eat 
their lunches, although no cooking 
facilities have been provided. Diagon- 
ally across the building over the factory 
floor are rest rooms for women and 
washrooms for men. The latter are 
equipped with the latest plumbing and 
washroom facilities, and for washing 
in the men’s room the large fountain 
type units have been installed. 

Process steam is generated by a 250- 
hp. B. & W. boiler, oil fired. Modern 
bag making and printing machinery has 
been installed throughout, most of it 
new equipment. This includes cutting 
and sewing machines for making u 
bags; machines for cutting and wind- 
ing up the 5 to 8 mm. kraft paper 
strips direct from the rolls and ready 
for other machines which dye the 
paper, impregnate it with moisture 
proofing and twist it into twine in one 
continuous operation ; twine rewinding 
machines; paper mesh weaving ma- 
chines; a large, new machine for mak- 
ing krinkle paper lining for bags, bar- 
rels, drums, boxes and kegs; also a 
complete printing plant. In this plant, 
they are also combining smooth or 
krinkle kraft paper with burlap or cot- 
ton material to produce a sift-proof 
and moisture-resisting bag. 
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>>» The output of this plant consists 
of cotton io burlap bags and the 
above-mentioned woven paper, open 
mesh bags. As far as known, this is 
the only Pacific coast plant weaving 
the paper cloth for bags. Major uses 
for such bags in the territory are for 
packing vegetables and citrus fruits. 

ey permit ventilation and visibility 
of the contents, the meshes ranging 
from 1/24 in. to ¥% in. Recently they 
have come into use extensively for 
green corn on the cob, peas, beans, car- 
rots, turnips, potatoes, etc. The Chase 
trade mame for this type of bag is 
Saxolin. The paper twine from which 
they are woven is dyed in colors com- 
Er to the contents, showing the 
atter up to the best advantage and a 
real selling feature in merchandising. 

The meshes of the bags are too 
coarse to permit printing direct onto 
the warp and woof, so what is known 
as a printing band is woven into the 
bags near the middle. This band is 
made by weaving paper strips in be- 
tween the paper threads of the mesh 
to make a continuous surface. The let- 
tering and designs are then printed on 
this band after the bag is made up. 

This new plant is situated on the 
northwest side of Portland, in a new 
and — developing industrial sec- 
tion. railroad spur runs beside the 
building next to a covered loading 
platform extending the full length of 
one side. Trucks also load and unload 
from this same covered platform. 

F. H. Ludington of New York is 
president of the Chase Bag Company, 
with R. N. Conners, Chicago, vice pres- 
ident and western sales manager. At 
the Portland plant, J. A. Brewster is 
manager, assisted by R. R. Koch, sales 
manager; Edward Schmidt, sales mgr., 
specialties; George Nystrom, superin- 
tendent; and C. Vander Maas, fore- 





man, — department. Key men 
have m brought in from other 
lants, but most of the operatives 
will be local people, carefully selected 
and trained for the work. There will 
eventually be 150 to 200 employees. 
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RFC VOTES LOAN 


OF $9,000,000 
TO BROWN Co. 


Directors of the Reconstruction Fi- 
nance Corporation have passed a reso- 
lution to lend $9,000,000 to the Brown 
Company, Berlin, New Hampshire. 
With the loan, it is said, the company 
will have approximately $8,000,000 in 
working capital upon completion of re- 
organization under Section 77-B of the 
Federal Bankruptcy Act, while about 
$2,000,000 will be available for plant 
improvement at Berlin. 

e loan is predicated on certain 
conditions, among which are that it 
shall be secured by prior lien on all im- 
portant assets of the company other 
than current assets, and that both the 
management and the reorganization 
plan shall be acceptable to the RFC. 
Under the Bankruptcy Act, it is also 
necessary that the plan be approved 
by the court, security holders, and 
creditors. 

The Brown Company first filed a 
plan of reorganization in the U. S. 
District Court in Portland, Maine, in 
the summer of 1937, two years after 
going into trusteeship. Although con- 
siderable progress was made in obtain- 
ing approval of the plan by the re- 
quired percentages of creditors and 
security holders, a subsequent slump 
in general business and capital markets 
put a halt to reorganization as outlined 
in the plan. 
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CONSTRUCTION 
CONTRACT GIVEN 
FOR H&W MILL 


Work will begin soon on the Hol- 
lingsworth and Whitney Company mill 
at Mobile, Alabama. The Boston firm 
recently awarded the contract for gen- 
eral construction of the Southern plant 
to the Rust Engineering Company of 
Pittsburgh, Pennsylvania. M. L. Mad- 
den, president of H & W made the an- 
nouncement. 

Although not all equipment has 
been definitely contracted for at this 
time, it has been made known that the 
Improved Paper Machinery Corpora- 
tion of Nashua, New Hampshire, has 
received the contract for all of the pulp 
handling equipment between the di- 
gesters and the paper machine con- 
sisting of knotters, centrifugal screens, 
flat screens with bronze vats and Dun- 
bar drive, vacuum filters, save-alls, 
washers, high density thickeners, lime 
sludge filters, black liquor washers, wet 
machines, deckers and Thorne bleach- 
ing equipment. 

In addition it is learned that the 
Hollingsworth and Whitney Company 
has placed an order for a fourdrinier 
machine with The Pusey and Jones 
Corporation. The size of the machine 
was not disclosed. Hardy S. Ferguson 
has appointed H. D. Gavin as resident 
engineer in Mobile in charge of con- 
struction. The mill building will house 
but one machine at first. 
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MILLERS FALLS 
CO. PRODUCES 
NEW TYPE PAPER 


An interesting new type of paper 
called “Ezerase”’ is being produced by 
the Millers Falls Paper Comment of 
Millers Falls, Massachusetts. The paper, 
licensed under U. S. Patent 1994750, 
is manufactured for easy erasability. 

The company claims that the paper 
has easy erasability of ink or type writ- 
ing that it leaves no blemish on the 
paper afterwards, and that it saves time 
where four to eight copies of onion 
skin must be corrected. Stock for the 
new paper is specially treated and is 
basically 25 per cent new rag. 
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Premier Duplessis of Quebec recent- 
ly brought in legislation extending the 
time in which the Government may act 
to have the Chicoutimi mills reopened. 
Negotiations have been going on in 
this connection for some two years and 
the prospects for reopening have at 
times been excellent. The depressed 
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AN EXCLUSIVE YALE 
SAFETY STORY 


Before buying your next chain 
hoist, give an EXTRA thought to 
safety—then buy Yale. For Yale 
features safety advances that 
can be found on no other hoist. 


The EXCLUSIVE Safety Hook 
for example. Drop forged of 
special steel, this unique hook 
gives visible warning when over- 
loaded, opening slowly—without 
fracture—before any other part 
of the hoist is strained. Guaran- 
teed to stand up to 150% of its 
rated capacity without changing 
dimensions, the Yale hook is a 
safety valve that cannot fail! 


In addition, mechanical per- 
fection is guaranteed by swivel- 
ling the hook on heavy duty, 
totally enclosed ball bearings— 
and swinging it fore and aft on a 
cross head. This provides free, 
easy, and UNIVERSAL movement 
at any angle. 

Only a Yale distributor can 
supply the Yale Safety Hook. 
Contact him for free catalogue 
which gives a full description of 
the Yale line. 


ST. CATHARINES 


PHILADELPHIA DIVISION, PHILADELPHIA, PA 
IN CANADA 
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THE YALE & TOWNE MFG. CO. 
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For,Making Board or Fine Paper 
If you make heavy board this improved drive with its simple 
system of positive speed and draw control will help you make 
your board the “best” in its class and do it at the lowest cost . . . 
If you make fine paper the same can be said because it is a drive 
for universal use . . . Paper Makers in 22 countries have proved 
this true on more than 200 machines using the Harland System. 





What This Reliance Drive Does 
Septem nna Hie Gor expand Se Sater Provides a range of linear speeds to best suit the weights and 
driving second dryer section of 166” Fourdrinier : ‘ : 
Paper Machine equipped with Reliance Sectional grades of paper to be produced oat Automatically maintains a 
Drive. selected overall machine speed throughout the run . . . Shows 


A LOOK INSIDE. The differential is of linear speed of machine by means of electrical tachometer indi- 
the planetary type and gives an instantane- cator . 


. » Makes it possible to change the overall machine speed 
ous reaction, the magnitude of which is di- 


by simply pressing a button . . . Positively maintains set draws 


rectly proportional to the difference in angu- ; : 
cit: oe between section . . . Gives “Inch-Run-Stop” control and “Increase- 


lar movement should a section motor start to _ 
speed up or slow down. This reaction is used Decrease” draw control at each section. 
for operating a field rheostat driven by the 
third member of the differential and thus cor- 
recting the motor speed. ¥ 


ALL THESE aid in producing paper which is homogeneous, of even 
thickness and of uniform strength and quality. 
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KEEPS THEM IN STEP. This mechanical differential regulator used at 
each section serves to interlock the several section motors, keeping them 
in step and maintaining draws between sections. This includes synchron- 
ous motor and Harland interlock proper with cone pulley. 


t 
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RELIANCE ELECTRIC AND 
ENGINEERING COMPANY 
1078 Ivanhoe Road Cleveland, Ohio 
Birmingham, Boston, Buffalo, Chicago, Cincinnati, De- 
troit, Greenville (S. C.), New York, Philadelphia, Pitts- 
burgh, St. Louis, San Francisco, Syracuse (N. Y.), and 

other principal cities. 



























state of the newsprint industry in 1938, 
however, caused some hesitation. The 
authority of the Government to act un- 
der existing legislation has been ex- 
tended to July 1, 1941. 


® 


SECOND NEWS 
MILL IN SOUTH 
HELPED BY RFC 


With the first newsprint mill to be 
built in the South well under construc- 
tion at Lufkin, Texas, an announce- 
ment has just been made which seems 
to bear out the prediction that the 
South is entering a new cycle of de- 
velopment in the manufacture of 
paper. 

The Reconstruction Finance Cor- 
poration again has proved its faith in 
the paper industry by approving a loan 
of $2,500,000 toward the construction 
of a second newsprint mill which will 
be located at Iuka, Mississippi. Pri- 
vate capital of a like amount has been 
provided, giving the project $5,000,- 
000 with which to finance the building 
of the plant and provide working capi- 
tal. The plant, it is estimated, will 
cost approximately $4,500,000, and 
$500,000 will be used to purchase 
timber rights. It is stated that 20,000 
acres of slash pine already has been 
signed for the new mill. Work will 
begin in about 90 days, and it is ex- 
pected the mill will be ready for oper- 
ation in about 15 months. 

Although full details of the organ- 
ization are not available as this issue 
goes to press, the announcement was 
made by W. L. Goodman, official of 
the Iuka Water and Light Department, 
and the 400-acre tract on which the 
plant will be built was donated by 
G. C. Jones, a business man of Iuka. 
A Knoxville, Tennessee, construction 
company is thought to have been en- 
gaged to take charge of building oper- 
ations, but this information has not 
been released. 

Iuka, Tishomingo County seat, is 40 
miles northeast of Tupelo, and recent 
rumors of a plant about to be built 
at Tupelo indedielly were founded 
on the information that has just been 
made known. 
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N. E. PULP FIRMS 
PROTEST WAGE- 
HOUR REGULATIONS 


The petition for exemption from the 
Fair Labor Standards act during a 14 
weeks seasonal peak of logging work 
in the northeast is a matter of impor- 
tance to pulp producers of the New 
England States. If the pulp manufac- 
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turers must pay time and a half not 
only this year but under the advanced 
minima projected for future years, 
they insist that higher pulp prices are 
inevitable. The vagaries of weather are 
such that long hours for short periods 
are an inevitable part of winter log- 
ging. Amor Hollingsworth, president 
of Penobscot Chemical Fibre Company 
and of the United States Pulp Produc- 
ers Association, was one of the prin- 
cipal witnesses at Washington for the 
wage-hour exemption. 
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ADVANCE BAG 
WILL SELL ITS 
MAINE PLANT 


After a short run of about five weeks 
this winter at its Howland (Maine) 
mill, the Advance Bag and Paper Com- 
pany has decided to concentrate man- 
ufacturing at the Southern Advance 
Bag and Paper Company Division at 
Hodge, Louisiana, and to sell the 
Maine plant. 

The plant is now being offered as 
a comiliae operating unit and is in 
first class order. The sulphate pulp 
mill can make 75 tons of pulp daily 
and the 112-inch paper machine can 
turn out 40 tons of kraft. Power plant 
and equipment is modern, there are 
Babcock and Wilcox recovery boilers, 
feed water heaters and there is space 
for another machine in the mill build- 
ing. There is also a bag department 
at Howland housing about 30 bag 
machines. 


od 


New York 

>>> THE LINK-BELT COMPA- 
NY’S exhibit in the Metals Building 
portrays in working models, photo 
murals, and colorful, realistic dioramas 
and translites, how industry can ease 
labor’s burdens, expedite production 
and reduce costs, by using mechanical 
conveying equipment for handling ma- 
terials from where they are to where 
they are wanted next. A dominant 
central sculptured figure will depict the 
spirit of power transmission and vari- 
ous types of driving units will be 
shown in operation. 


>>> INTERNATIONAL PRINT- 
ING INK CORPORATION has re- 
cently published a new booklet which 
reproduces in printing inks, the official 
World’s Fair colors. These colors, 
World’s Fair orange and World’s Fair 
blue, are printed on coated enamel, rag 
bond, Number Two coated, wove off- 
set, process coated English finish, egg- 
shell test, and antique cover. 








San Francisco 

>>» THEME OF GENERAL MO- 
TORS’ EXHIBIT at the San Francisco 
Fair is progress in industry and the 
contributions its great research labora- 
tories have made towards the develop- 
ment of new materials and new indus- 
tries in addition to more jobs and 
better ways of living. G-M’s “Progress 
on Parade” demonstrations include a 
flashlight that ‘‘talks,”” a simple demon- 
stration of internal combustion, light 
that can be poured from beaker to 
beaker, the development of the tele- 
phone, and other experiments. 


>>> THE RADIO CORPORATION 
OF AMERICA is exhibiting television 
and radio facsimile broadcasting daily 
at the Golden Gate International Expo- 
sition. Half of the space in the RCA 
structure is devoted to television equip- 
ment and machinery. 


>>> FIVE THOUSAND CUSTOM- 
ERS of the Scott Paper Company, Ches- 
ter, Pennsylvania, have received “first 
day covers’’ from that firm. The first 
day covers, mailed from the post office 
of the New York World’s Fair on 
April 1, bear special commemorative 
stamps. They are illustrated with an 
attractive two-color diagram of the Try- 
lon and Perisphere and contain a 
folder—'‘Eyes of Tomorrow’’—depict- 
ing the transportation facilities that 
will bring millions of visitors to the 
Fair. 


>>> AN AUTOMATIC TELE- 
GRAPH, the world’s first, will soon go 
into service at the Golden Gate ex- 
position. The new device, located in 
the Western Union exhibit and at vari- 
ous points throughout the grounds, 
will handle most of the telegraph busi- 
ness from Treasure Island to the main 
offices in San Francisco. The auto- 
matic telegraph transmits by “‘scan- 
ning,” an exact facsimile of any mes- 
sage in ink, pencil or typewriting. It 
is capable of transmitting 15 square 
inches of matter in one minute and the 
received message requires no process- 
ing, being ready for delivery. 

A push button opens a message slot 
in the small cabinet and the message 
is dropped down the slot. Electricity 
then wraps the message around a cyl- 
inder; scans it with an electric eye 
which flashes impulses to the receiving 
station in the main office; peels the 
message from the cylinder and drops 
it into a container in the cabinet. The 
receiving instrument is equipped with 
a tiny stylus which passes over the 
special paper mounted on a revolving 
cylinder. Electrical impulses pass 
through the stylus and produce color 
changes on the paper without ink or 
any other influence. 
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>>> THE SECURITIES AND EX- 
CHANGE COMMISSION announced 
an important decision on April 27 in- 
volving the International Paper and 
Power Company. The Commission's or- 
der declares that the International 
Paper and Power Company and the In- 
ternational Paper Company are not 
holding companies within the meaning 
of the holding company act of 1935 
and therefore are not subject to any of 
the duties or liabilities imposed by the 
act upon holding companies. 


>>> OFFICES OF THE COM- 
BINED LOCKS PAPER COMPANY, 
located in the Lutheran Aid Insurance 
Building in Appleton, Wisconsin, since 
the building of that structure fifteen 
years ago, were moved to the mill at 
Combined Locks on May 1. 
« 


>>» THE NEKOOSA-EDWARDS 
PAPER COMPANY is offering a 
novel prize contest to distributors of 
Nekoosa Mimeo Bond. Five thousand 
dollars will be awarded in local prizes 
throughout the territory for the best 
samples of forms of form letters mime- 
ographed on Nekoosa Mimeo Bond. 
o 


>>> JAPAN PAPER COMPANY, 
an American-owned corporation or- 
ganized in 1901 as importers of 
Japanese papers, recently added do- 
mestic papers to its line and has 
changed its corporate title to the 
Stevens-Nelson Paper Corporation. The 
company will market the domestic 
and imported papers formerly sold by 
the Japan Paper rye and will 
carry a comprehensive stock of nen 
extensive in both variety and utility. 
* 


>>> THE AMERICAN WRITING 
PAPER CORPORATION of Holyoke, 
Massachusetts, recently elected the fol- 
lowing directors of AWP: Leon M. 
Yoerg, president ; Thomas H. Blodgett, 
chairman of the board ; Russell S. Mad- 
den, Lysle E. Pritchard, Frank S. Shaw 
and George E. Warren. 


o 


TO FINANCE 
PORT ROYAL’S 
RE-OPENING 


An agreement between the Province 
of New Brunswick, St. John County, 
and the Lancaster parish, to guarantee 
a $200,000 bond issue to finance the 
reopening of the Port Royal Pulp and 
Paper Company's mill at St. John, was 
drawn up in Fredericton recently. The 
agreement, a result of long negotia- 
tions, provides for the province to 
guarantee $100,000 worth of bonds, 
the county $60,000 and the parish 
$40,000. 
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BHRIEFo 


>>» A SLIGHT IMPROVEMENT 
in the business of the Consolidated Pa- 
per oe saa Ltd., was reported to 
stockholders by L. J. Belnap, president 
of the Canadian firm. All directors 
were re-elected, with the exception of 
Harold Crabtree, who has resigned. 
Mr. Crabtree has been succeeded by 
Francois Faure, who has been a vice 
president. 





+ 


>>> DESPITE A 6 PER CENT IN- 
CREASE in volume of sales, Bathurst 
Power and Paper Company had a loss 
of approximately $60,000 after pro- 
vision for depreciation, depletion and 
other charges. President R. L. Weldon 
informed shareholders at the annual 
meeting that prices were about 20 wo 
cent below the level prevailing last 


year. 


>>> A PARTY OF ELEVEN GER- 
MAN TECHNICIANS spent a few 
days in Toronto and Niagara Falls dur- 
ing the past month visiting pulp and 
paper mills. 
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>>> GEORGE S. CURRIE, receiver 
for the Lake Sulphite Pulp Company, 
has stated that while April 17 was fixed 
as a date by which offers for the pur- 
chase of the assets of the company were 
invited, it could not be considered as a 
deadline for negotiations. No attempt 
will be made to force the matter, in 
view of the conditions prevailing. 


+ 


>>>» THUNDER BAY TIMBER 
OPERATORS and their workers have 
reached an agreement covering wages 
and working conditions for the 1939 
season, effective April 1. 


o 


>>> THE WESTERN CONDEN- 
SING COMPANY has purchased the 
abandoned tissue mill at Appleton, 
Wisconsin, from the Thilmany Pulp 
and Paper Company, Kaukauna, Wis- 
consin, and will establish a branch 
— for production of dried whey. 

ilmany discontinued operation of 
the Appleton mill several years ago, 
when it decided to concentrate at Kau- 


kauna. 
+. 


>>>» COMMERCIAL PRODUCTION 
OF ALPHA CELLULOSE in Minne- 
sota is nearing reality, according to a 
story appearing in the Minneapolis Star. 
It is said commercial production would 
utilize 7,000,000 acres of aspen-cov- 
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ered Minnesota woodland, hitherto 
practically valueless. The development 
resulted from five years of research by 
University of Minnesota scientists in 
co-operation with the Northwest Re- 


search Foundation. The foundation 
has named a committee to proceed with 
commercial promotion of the process 
for which final issuance of patents is 
expected soon. 


>>» THE CHICAGO TRIBUNE is 
using two new giant electric cranes to 
unload its newsprint from steamers. 
The new apparatus, according to dock 
and warehouse men, insures greater 
safety, ease and speed. Three rolls of 
newsprint may be lifted at one time by 
the new-type cranes, whereas only two 
rolls could be lifted before. 


+ 


>>» NEGOTIATIONS ARE UN- 
DER WAY for the purchase of the 
Don Valley Paper Company, Toronto, 
by the Alliance Paper Mills, Ltd., of 
Merritton, Ontario. It is expected that 
the negotiations will be concluded 
shortly. 


* 
>>> SCOTT PAPER COMPANY, 
Chester, Pennsylvania, recently re- 


ceived a contract from the World’s 
Fair Corporation to supply ScotTissue 
towels for use in all World’s Fair 
operated washrooms. The award was 
granted by a special committee of the 
Fair after an extensive study. 


Sd 


>>> THE FOURTH SPECIAL 
SUMMER COURSE in colloid chem- 
istry and physics will be given at the 
Massachusetts Institute of Technology 
under Dr. Ernst A. Hauser, beginning 
July 24 and lasting five weeks. The 
program will consist of lectures, round 
table discussions, practical training in 
laboratory and research work. It is of- 
fered to men actively engaged in indus- 
try or research and to graduate stu- 


dents. 
« 


Now incorporated in the State of 
Massachusetts is the A. A. Silverton 
and Company, well-known paper stock 
dealer at McKinstry Avenue, Chicopee, 
to deal in new and old rags, bagging 
and other papermaking materials. A. 
Allan Silverton is president. Edythe R. 
Silverton is treasurer. 

Also incorporated is the E. F. Dodge 
Box Corporation of 124 Central Street, 
Leominster, Massachusetts, manufac- 
turer of various types of boxes. Jacob 
Hiatt is president and treasurer. 




















Editoria 


THERE'LL BE NO WORLD WAR 


>>> WHY SHOULD GENERAL BUSINESS in the 
United States be contracting in volume and equities and 
commodities be shrinking in value at this time? 

That is the question which the puzzled people of this 
country are asking while their teeth are chattering with the 
jitters. 

The answer, which is commonly given, is that we are 
about to be plunged into another World War. 

The facts are: there is to be no World War, now, nor 
in the immediate future, if ever again. Oh, yes, we know 
we are going to be accused of unwarranted optimism. Why 
all the arming and armaments by all the nations if there 
is to be no war? That’s just the question we want to ask, 
in view of the fact that there will be no war. Why arm? 

Behind the scenes are the real facts. Germany would 
have gone to war last fall, eight months ago, if she were 
intending to fight. Then, she caught her so-called enemies, 
unprepared and their morals shattered. Then, if ever, was 
the zero hour. She did not strike. Eight months have 
elapsed. The democracies with their wits scared out of them 
feverishly rushed into their re-armament. In the past eight 
months, they have crowded on full steam ahead, night and 
day, preparing to surpass in airplanes, guns, war ships and 
men, (to say nothing of securing vital reserves), the re- 
sources of the German-Italo axis. They put their own 
national forces into high speed for war production and 
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lodged huge orders for additional war supplies with this 
country and others. Der Tag has passed. 

Germany does not want to go to war. From a national 
standpoint, her people have done a great come-back. From 
an international standpoint, they have advanced from a sub- 
dominant to a dominant position at the top. They have re- 
gained territory and world prestige, all without spilling 
German blood. They want to keep their place in the sun 
and Herr Hitler is not going to chance the certain loss of 
everything he has won on a war hazard. The world’s 
jitters are being capitalized by him to get more territory 
and more concessions. He will get more. For the democ- 
racies are yet willing ‘‘to appease” by giving colonies back 
which Germany formerly had. He knows that England will 
not go to war when the return of colonies, useless to her, 
can be traded in on a peace pact. There will be a peace 
pact in the end, without war this time. 

In the meantime, this great country of ours is shaken with 
shock and shell shivers and yet, nobody is throwing any 
bombs. 

Our business is sinking, our morale is failing because of 
the combination of groundless war scares and an uneconomic 
domestic situation brought about by a reckless new deal 
administration which is in the domestic dog house. It’s 
the fear and uncertainty of our own vulnerable domestic 
conditions that has the people of this country paralyzed. It 
is the fear of our own country, not the war scares of Europe, 
that is scuttling our business. There'll be no World War! 





>>> ONE OF THE FIRST RULES OF SAFETY is that 
there must be a place for everything and everything must 
be in its place. The safety mentor knows that an untidy mill 
is an accident risk, that untidiness leads to carelessness on 
the part of some of the employees, and that carelessness 
provokes accidents. To keep a mill safe, therefore, requires 
constant vigilance. The little things that tend for untidiness, 
which often go unnoticed, like the big things, must not be 
overlooked. 

There is little reason why mill interiors should not be 
kept tidy at all times; but mill yards, particularly of mills 
in the North, present a problem during the winter months. 
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It is practically impossible to keep such working space com- 
pletely free of debris. Some of it is just bound to accumulate 
between the time of the first snow in the fall and the break- 
up in the spring. 

It might be well in arranging for a spring clean-up of your 
mill yard to carefully survey the inside of the mill, simply 
to be sure that there are no unnecessary things about and 
that everything is in its proper place. Should everything 
be found shipshape, no harm would come from making the 
survey ; and if some conditions were located that needed cor- 
recting, the time spent in making the survey might prove 
unusually profitable. 

Just remember that all other things being equal, a clean 
mill is a safe mill. 
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IT’S THE LITTLE THINGS THAT COUNT 


T uere is an old fable to the effect that a tiny ant once 
saved the life of a huge elephant. That fable for the indus- 
trialist means: “pay attention to the little things.” 

A large Chicago printing establishment once was com- 
pelled to stop its presses and close its doors for nearly six 
months, all because of an $18-a-week girl. The printing 
house had nearly completed an exceptionally large contract 
for mail order catalogues. Twenty carloads of paper had been 
purchased and the composition and engraving costs had been 
enormous. The work had been printed in “forms,” gathered, 
bound, and trimmed. In the last operation, however, the 
girl operating a trimmer set the knife a quarter-inch too far 
forward—and instead of merely trimming the edges, trimmed 
the prices off every article in the catalogue. Firing the girl 
did not keep the printing house out of bankruptcy. 

One official in a medium sized plant found, after a little 
research, that the operation of winding time clocks, recorders, 
etc., cost him $210 a year. Few would ever think of clock 
winding as an expensive operation. 

Not far from New Orleans there is a tin can manufacturing 
plant. In this plant, the new, shiny, empty cans are carried 
from one place to another on a wire rope conveyor. The 
cans just rested on the wire rope at the bottom of a small 
open trough and moved along as the rope traveled. For 
years they had been having trouble with scratched and spoiled 
cans due to an occasional broken wire in the rope which 
bristled out like a porcupine quill when finally worn through. 
These projecting, broken wires ruined every can they touched. 
Changing from non-preformed to preformed wire rope for 
this can conveyor not only afforded greatly increased service 
life, but entirely eliminated the trouble since the outside 
crown wires in preformed rope, even when worn through, 
will lie flat and in place refusing to “porcupine.” 

A machine costing $25,000 to build and install in one 
of our public utilities, failed to function properly when 
started. The cause of the trouble was traced to an inaccurate 
micrometer, costing $5.50. 

In Milwaukee, a sausage-making plant recently suffered a 
serious loss in production. After a great deal of time- 
consuming and expensive investigation, the cause of the de- 
crease was found to be a $28 belt. 

The production of a machine shop located in Cincinnati 
increased 22 per cent when the original 100-watt lamps were 
replaced with 200-watt lamps. In Toledo, the spoilage of 
one factory decreased over 50 per cent after the windows and 
lamp shades had been washed—an operation costing about 
$30. 





Big wastes are more or less obvious and easily corrected. 
It is in the little operations that lurk the menace to the divi- 
dends. What the details, Know what you are buying, and 
to whom you sell. In terms of production and distribution, 
knowledge is profit. 


>>D Here is something well deserving of a place in your 
memory file. It was written to his mother by a man one hour 
before he was hung for first degree murder. I suggest you 
have your secretary type it carefully—then slip it under the 
glass-top of your desk: 


“Trouble is laughter as soon as it’s done; 
Danger is joy when the battle is won, 
The night is forgotten when morning's begun, 
So don’t stay too long at your wailing. 


“The rough road is dreary to travel, but you 
Will look back and smile, when your journey is through, 
You will doubt this today, but you'll find it is true, 
So don’t fret too much when you're failing.” 


>>> I constantly marvel at the asininity of the English lan- 
guage. To the foreigner attempting to learn the language, 
it must seem positively cruel. To say: “You eat too fast’ 
makes some sense, but it also is nonsense, because “‘fast”’ 
also means to abstain from eating! Furthermore, while “‘fast”’ 
means a high speed of travel—and it also means to be tied 
so that there is no possibility of travel at any speed. Now 
isn’t that a bit silly? 

Another idiosyncracy about the English language is the way 
we spell some of our plurals. The plural of “brigadier gen- 
eral” is “brigadier generals,” but the plural of ‘‘sergeant 
major” is “sergeants major.’" And what would you imagine 
the plural of the word “opus” to be? “Opus,” the word 
meaning work, or composition? Nothing less, mind you, 
than “opera.” Whereas the plural of “bison” is “bison.” 
Not content with leaving bad enough alone, we seem to be 
constantly at work making our language still harder to solve. 
“Gallows” used to be the plural of “gallows” but now that 
spelling is archaic. Today's version of plurals makes it need 
be “gallowses.”” Small wonder we have such difficulty in 
understanding each other’s meaning. A simplified English 
language might do much to iron out shady practices in busi- 
ness and intrigue in politics. 
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Coated and Uncoated 
OFFSET PAPERS 


WILLIAM A. KIRKPATRICK II 
Technical Director 
Allied Paper Mills 


Mooern advertising and label printing are such that 
pictures and colors are much in demand; consequently, the 
versatility and economic advantages of the offset process are 
becoming recognized more and more fully. Halftone repro- 
ductions of pictures in fine line screens require smooth sur- 
faced and, usually, coated papers for good results with letter- 
press printing, whereas the offset process makes no such de- 
mands on the paper. Economies realizable in plate making, 
makeready time, speed of operation and paper requirements 
are making it increasingly desirable to run a large variety of 
jobs by the offset method that were heretofore considered 
strictly letterpress propositions. 


In the economical operation of an offset press, paper plays 
a very important part. There are definite requirements which 
are made of sheets which are printed offset, and it is with 
these factors and the building of a sheet to meet the special 
conditions existing that we are concerned. 

Offset printing being in many cases a production proposi- 
tion, demands paper that is of excellent workability. By this 
is meant posal things: (1) The paper must feed and deliver 
properly; (2) it must maintain accurate register throughout 
successive impressions if a multi-color job is being run; (3) 
it must not curl and must be of uniform moisture content; (4) 
it must be firm and not “fuzz-off” or pick on the blanket; 
and (5) it must be chemically correct. 


At first glance, it would seem that a sheet to be run letter- 
press would have much the same requirements, and, of course, 
this is true to a limited extent. The offset press, however, 
definitely demands that these factors be correct. It is not the 
purpose of this paper to describe the offset method of sed 
ing. It is sufficient to say, the printing is done from a cylinder 
covered with a rubber blanket, which carries both ink and a 
film of acidified water known as the etch. The acid is neces- 
sary to prevent the emulsification and crawling of the inked 
image on the plate and blanket which would result in loss of 
definition in the impression. Hence it is necessary that in 
addition to the “‘mechanical” considerations, the sheet must 
not be chemically composed so as to react with the etch. 
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Originally, practically all offset printing was done on un- 
coated stock. This stock has a variety of finishes, varying from 
an embossed surface to one that approaches in smoothness an 
English finish. One of the outstanding advantages of offset 
printing is its ability to reproduce a fine line halftone screen 
on a rough surface. 

In view of the fact that the printing surface is a moistened 
rubber blanket, it is necessary to have a sheet that is not 
greatly affected by water. Thus a hard-sized paper is always 
used. In addition to this, only a comparatively light film of 
ink may be carried on the plate. This ink necessarily must 
be very concentrated, hence is usually quite tacky. When this 
tacky film is transferred to the blanket, and thence to the 
sheet, a very strong pull on the surface of the sheet is pro- 
duced. This means that the surface fiber must be very firmly 
bound together. 

The matter of making a firm sheet well bound together is 
comparatively — It would at once be suggested that a 
low ash, high Mullen sheet would be the answer. However, 
there are limitations—if fibers are hydrated too highly, the 
sheet becomes susceptible to abnormal dimensional change 
where small moisture content changes are involved. Thus the 
binding together of the fiber by hydration must be judiciously 
augmented by the addition of such bonding agents as starch 
and sodium silicate. 

The addition of starch and silicate in the beaters is usually 
sufficient to enhance the bonding qualities of a moderately 
beaten fiber so that a sheet under say 60 Ibs. basis weight will 
run satisfactorily on the offset press. Thus with the proper 
control of ash and sizing, we have the grades known as M F 
and Super Lithos. These are used mainly as label paper and 
box coverings. 

A true offset sheet is usually understood to mean a tub- 
sized paper. Here a firm sheet is further “Apes against 
the possibility of ““fuzzing” on the blanket by a surface size 
which is usually starch and is applied in the dryer section 
of the paper machine at the size press. The sheet thus pro- 
duced may then be embossed or plated if desired. 

Studies made at the Bureau of Standards by C. G. Weber 
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and M. N. V. Geib, and by the Lithographic Technical 
Foundation under the direction of Dr. Robert F. Reed, have 
shown that offset papers perform most satisfactorily when 
the greatest orientation of the fiber is in the machine direc- 
tion, and when the moisture content is about one half of one 
per cent higher than it would be if in equilibrium with the 
press room atmosphere. 

In constructing an offset sheet, the paper machine has 
definite limits to which it can go in orienting the fibers in 
the machine direction, but the matter of proper moisture con- 
tent is now a generally accepted requirement. Various 
methods are in use both for controlling the moisture content 
at the machine winder and for rehumidifying the paper after 
it passes this point in the operation. A more general and 
uniform control of humidity in offset plants will result in 
further developments and stricter purl | by the paper mills. 

Coated papers for offset present a somewhat different pic- 
ture. The requirements on the paper here are extremely rigid. 
Label pees which are coated on one side will always show 
a tendency to curl when the conditions of humidity vary 
widely. Modern developments have tended to bring this 
curl to a very low minimum though the tendency always will 
be to curl to the uncoated side at very low humidity and 
to the coated side at very high humidity. Here as in uncoated 
papers for offset there is a growing demand for paper with 
proper moisture content. The actual moisture content of the 
sheet will be considerably less than in the uncoated papers 
because the coating has but little capacity for absorbing and 
retaining moisture. Also, unless moisture be added to the 
sheet after the calendering process, it is practically impossible 
to produce paper with over 4-41/, per cent moisture. Obvi- 
ously, reason for this is that the surface will be drawn and 
blackened at the stacks if the moisture content, as the paper 
comes off the coaters, is much over 41/, per cent. 





On coated label paper there is often a varnishing require- 
ment. This means that the stock must have a surface that is 
hard enough to resist the penetration of the varnish, yet soft 
enough to allow the ink to dry in a reasonable time. More 
dryer is always used when printing coated paper by offset than 
when running plain papers. The reason being obviously, that 
less drying takes place by penetration into the hard coated 
surface hence the drying by oxidation must be enhanced arti- 
ficially. 

In the course of the last three or four years more and more 
fine advertising pieces and the like are being produced on 
so-called offset enamels. Proper press technique involved in 
printing this type of work is absolutely essential. Deep etched 
plates are most satisfactory and best quality inks are required. 
This type of work has put the offset press in line to compete 
directly with letterpress and each succeeding month sees a 
higher degree of perfection being attained. 

Offset enamels should be carefully and specifically made 
for the type of work they are intended. They must have a 
firm raw stock, and a firmly bound coating that is well ad- 
hered to the base, yet not too hard to prevent a proper and 
desirable ink receptivity. In addition, the coating must be 
chemically compatible with the etch on the press. It is in 
this respect that most coated papers are lacking when this 
adaptability for offset printing is considered. True, some 

ressmen seem to be able to get by with almost any sheet, 
Pt for standard use and long runs a true offset sheet is abso- 
lutely demanded. 

In conclusion it may be said with developments in ink 
and presses now resulting in press speeds of 5000 impressions 
per hour and better on first class jobs, the papermaker con- 
tinually must bear in mind that much is expected of his sheet, 
and it must be a technically controlled product all the way 
through. 











Total pulpwood consumption 1910 through 1937. 


(Prepared by Wm. P. Good, formerly Exec. Sec’y of American Pulpwood Ass'n; now with Price Bros., Quebec.) 


Also by species same years. 
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Agricultural By-Products 
Laboratory* 


Tue ACTION OF NITRIC ACID on plant materials 
results not only in freeing the cellulose of its incrustants but 
also in the production of various other substances from both 
the cellulosic and non-cellulosic components. Investigation of 
these products frequently throws light upon the structure and 
properties of the plant constituents and upon the mechanism 
of the reaction. Many products, such as oxycellulose, oxalic, 
and acetic acids, and other organic compounds have been 
prepared by the action of nitric acid upon wood under various 
conditions (147A). 


Oxycellulose 

The action of concentrated nitric acid on cellulosic ma- 
terials yields an oxycellulose, especially when warm acid is 
used. The mucilaginous “xyloidine” of Braconnot (15) was 
probably an oxycellulose. The “pectic acid” reported by 
Sacc (137) was found by Porter (131) and Lindsey and 
Tollens (110) to have the properties of oxycellulose. Cross 
and Bevan (22), in 1883, claimed that 60 per cent nitric 
acid produced about 30 per cent oxycellulose. The remainder 
was proved to be hydrocellulose [first defined by Girard 
(45)} which was, in turn, converted into oxalic acid. The 
oxycellulose thus produced is insoluble in water or strong 
sodium hydroxide but is soluble in dilute sodium hydroxide 
or ammonia. Oxycellulose has been considered of little com- 
mercial importance (143) although Hoche (61*, 62*, 63*) 
has recently been granted patents on its production for use 
in making cellulose esters, for coating cellulosic products, 
and for making transparent sheeting. Kantorowicz (79) 
patented the use of a mixture of formaldehyde and nitric 
acid on pulp, for the manufacture of paper towels, “artificial 
wood,” and other articles. 


Oxalic Acid 

Oxalic acid has been recovered from the nitric acid residual 
liquors by nearly all investigators who analyzed these liquors. 
Under the usual pulping conditions, oxalic acid is formed 
in small amounts and may be recoved as a by-product. 
By varying the conditions, however, the yield may be in- 
creased to the point where oxalic acid becomes the main 
product of the reaction (6*, 75*, 117, 162). 

Sacc (137), in 1849, discovered that the filtrate obtained 
from the treatment of fir chips with 52 per cent nitric acid 
contained oxalic acid. Young and Pettigrew (169*) in a 
patent on nitric acid pulping (issued in 1884) mention the 
recovery of oxalic acid. Heuser, Roesch, and Gunkel (59) 
as well as Kénig (93) found that oxalic acid could be pro- 





*Established by the Bureau of Chemistry and Soils, U. S. Depart- 
ment of Agriculture, in co-operation with the Iowa State College, 
Ames, Iowa. 
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Pulping with Nitrie Acid 





A Review 


Part Il-—PRODUCTS, OTHER THAN 

CELLULOSE, OBTAINED BY THE AC- 

TION OF NITRIC ACID ON PLANT 
MATERIALS 


duced from lignin, and lignosulphonic acids, obtained from 
sulphite waste liquors, by the action of dilute or concentrated 
acid. The use of catalysts, such as mercuric sulphate or 
nitrate, ferric sulphate, and ammonium metavanadate, to 
increase the yields of oxalic acid, was reported by some in- 
vestigators (14*, 59). 

In order to determine which components of wood fur- 
nished oxalic acid, Schaarschmidt and Nowak (140) treated 
isolated portions of beechwood, lignin, and pentosans with 
7 per cent nitric acid solution. The lignin yielded 13.8 per 
cent oxalic acid but the pentosans produced none under 
these conditions. The yield from the original wood was 
3 to 6 per cent. A 0.07 per cent solution of oxalic acid (1.2 
per cent yield based on untreated bagasse) was obtained by 
Whittemore, Reid, and Lynch (166) using a 2 per cent 
nitric acid solution for pulping. After re-using this liquor 
for seven consecutive digestions, the concentration of oxalic 
acid in the final liquor was only about 0.2 per cent. 

It would be impracticable to review in this paper all of 
the work in which the principal object was the manufacture 
of oxalic acid from cellulosic material by means of nitric 
acid. Some of this work might be noted, however. Sweeney 



































(160) produced oxalic acid by treating corncobs with fuming 
nitric acid, using oxides of vanadium and molybdenum as 
catalysts. He found that if water were added immediately 
after the reaction ceased, little oxalic acid was obtained, but 
if the mixture were allowed to cool and stand for two days, 
the yield rose to one pound for each pound of cobs. The 
oxides of nitrogen given off during the reaction were re- 
absorbed, resulting in 80 per cent recovery of the nitric acid. 
Webber (162) modified Sweeney's procedure, using 95 per 
cent nitric acid and then, after cooling, adding 50 to 55 
per cent acid. Lignin and pentosans were found to be the 
chief sources of the oxalic acid, the residue being largely 
oxycellulose. The nitric acid consumption was 40 per cent 
on the basis of the cobs. 

Schorger (144) reports an interesting occurrence in which 
a locust wood insulator pin supporting a high-tension wire 
was partially converted into oxalic acid, apparently by the 
nitric acid produced from atmospheric nitrogen. 


Volatile Organic Acids 

Acetic acid in the acid pulping liquors was reported in 
1894 by Cross (21*) who used a 10 per cent nitric acid 
solution on wood and jute. Yields of 2 to 12 per cent acetic 
acid based on the weight of material treated have been 
reported by various investigators (7, 14*, 25, 30, 140, 152, 
166) but in each of these cases the strength of the nitric acid 
solution was 10 per cent or lower. It is possible that the 
higher concentrations of pulping acid are unfavorable to the 
production of acetic acid. 

Although Cross and Bevan (25) thought it probable that 
pentosans as well as beta and gamma celluloses were the 
sources of acetic acid, Schaarschmidt and Nowak (140) 
found that a beechwood pentosan (90.8 per cent pentosan. 
mainly xylan) gave no acetic acid on treatment with 7 per 
cent nitric acid. Beechwood boiled with a 7 per cent nitric 
acid solution yielded 6 per cent of acetic acid. Under similar 
conditions lignin produced 22 per cent of the acid. It is evi- 
dent, therefore, that the acetic acid is produced principally 
from the lignin present. 

Whittemore, Reid, and Lynch (166), in 1938, were the 
first to report measurable amounts of formic acid in used 
nitric acid pulping liquor. About 1.0 per cent of formic 
acid (concentration 0.06 per cent), on the basis of bagasse, 
was obtained when the latter was pulped with a 2 per cent 
nitric acid solution. After repeated use of the liquor, the 
formic acid approached a concentration of about 0.1 per cent. 

Schaarschmidt and Nowak (140), using a 7 per cent pulp- 
ing acid, found a very small amount of butyric acid. They 
reported that acetic acid was the only other volatile acid 
present. However, propionic, butyric, and caproic acids, as 
well as the odor of formic acid, were reported by Donath 
and Braunlich (30) as being produced by a boiling 7 per 
cent acid solution on brown fossil coal. Hard beechwood 
and peat reacted similarly to the brown coal but filter oe 
and sulphite pulp did not. This latter fact would indicate 
that the cellulose was not the source of these acids. 


Other Acid Products 

Higher fatty acids in yields of 40 per cent were produced 
from oak cork by the action of 32 per cent nitric acid accord- 
ing to Mitscherlich (119) in 1850. He identified suberic 
acid, COOH-—(CH,) ,-COOH, which is ordinarily prepared 
by the oxidation of cork. Stutzer (153) also found suberic 
acid. Hachihama and Fujita (48) obtained a yield of 49 per 
cent of saccharic acid from starch by heating it with 35 per 
cent nitric acid at 85 deg. C. for 20 hours. A process for 
the purification of starch has been patented (167*) using 
1 per cent nitric acid in 85 per cent ethanol at boiling or 
above, to dissolve or convert the impurities. The starch and 
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cellulose are filtered and the starch floated off or peptized 
in water. 

Oxycellulose, prepared by von Faber and Tollens (40) by 
the action of nitric acid, yielded, upon treatment with lime 


/ OH 
water, isosaccharinic acid, CH,OH-CHOH-CH,—C-CH,OH, 
\.COOH 


and dihydroxybutyric acid. Both of these were obtained 
directly by Schaarschmidt and Nowak (141) by the action 
of nitrogen tetroxide on cellulose. The yields were 60 per 
cent dihydroxybutyric acid and 5 per cent isosaccharinic acid 
based on the cellulose converted. Succinic acid, COOH- 
(CH,),-COOH, is a constituent of many plants. It was 
found by both Mitscherlich (119) and Stutzer (153) in used 
nitric acid liquors. However, this acid is probably formed 
during the reaction, to some extent, because Konig (93) 
found that the barium salt of lignosulphonic acid, when 
treated with concentrated nitric acid, yielded succinic acid 
as well as oxalic acid and a small amount of an aromatic 
nitro-compound. 


Nitro-Compounds 


Nitrolignins have been studied by several investigators 
(43, 44, 50, 52, 104, 106, 128) both with a view toward 
their production and to throw light upon the mechanism 
of their formation. The fact that nitric acid produced a 
yellow color on plant materials was commented on by nearly 
every investigator. In 1908 Hedén (55*) claimed the pro- 
duction of picric acid by pulping plant materials with nitro- 
gen tetroxide. Payne (128) also mentions the presence of 
picric acid in the used pulping liquor. Budde (17) treated 
hot esparto liquor with nitric al and obtained an orange 
dye which dyed wool and silk. Hachihama, Onishi, and 
Takemura (49, 51, 52), working on bagasse, found that a 
3 per cent nitric acid solution yielded about 2 per cent 
(based on bagasse) of 3-nitro-4-hydroxy-benzaldehyde. This 
was found also by Whittemore, Reid, and Lynch (166). 
This material was found by Hachihama and his co-workers 
(52) to be mixed with small amounts of 3,5-dinitro-4-hy- 
droxy-benzaldehyde and 3-nitro-4-hydroxy-benzoic acid. The 
production of these nitro-phenols was studied at some length 
and the results are given in Table 7. The cellulose from the 
cooks obtained with the higher concentrations of nitric acid 
was too highly degraded to be used as pulp. It is evident, 
from this table, that the “yellow dye” is mainly 3-nitro-4- 
hydroxy-benzaldehyde or 3,5-dinitro-4-hydroxy-benzaldehyde 
at low concentrations and picric acid at high concentrations 
of nitric acid. 


Other Soluble Materials 


In 1833, Braconnot (15) found that the action of con- 
centrated nitric acid on sawdust gave a relatively large 
amount of soluble material. Baly and Chorley (7) showed 
that with 7 per cent acid, the soluble non-cellulosic deriva- 
tives amounted to 26 per cent. Schaarschmidt and Nowak 
(140) determined that pentosan (mainly xylan) derived 
from beechwood was hydrolyzed nearly completely to xylose 
by 7 per cent nitric acid. No furfural was formed and prac- 
tically no acid was consumed. Solechnik (152) found that 
a 7 per cent nitric acid used liquor contained 10 to 13 per 
cent pentosan. Hachihama, Onishi, and Takemura (50, 51) 
reported that 3 to 5 per cent acid, based on bagasse, hydro- 
lyzed the simple pentosans mainly to xylose, and they iden- 
tified the latter by its optical rotation. Using 1.83 liters of 
2.1 per cent nitric acid solution on 100 grams of bagasse, 
Whittemore, Reid, and Lynch (166) found 16 grams of re- 
ducing material, calculated as xylose, in the pulping liquor. 
This liquor was fortified and re-used 12 times on tresh 
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samples of bagasse and the amount of reducing material 
found in the final liquor was 72 grams. The rate of increase 
was greater in the earlier cooks. 

Cross and Bevan (23) and Schaarschmidt and Nowak 
(140) obtained ammonia by treating used nitric acid pulping 
liquor with alkali. Routala and Sevén (136) found ammonia 
produced from both lignin and vanillin by 5 per cent nitric 


Table 7—Production of Nitro-Compounds. 


[Data of Hachibama and Takemura (52)] 
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acid at 80 deg. C. Whittemore, et al (166) obtained, by 
conductometric titration, 0.27 per cent of ammonia on the 
basis of bagasse, and, on repeated use of the liquor, the 
presence of a primary amine, probably methylamine, was 
established. Lynch and Goss (113) showed that the cooking 
liquor contained no nitrous acid. It was concluded, there- 
fore, that any excess nitrous acid formed had been diazotized 
by the primary amine. 


Gases 

The earlier workers (8, 47, 126, 137) noted that the action 
of nitric acid upon plant materials produced the red-brown 
fumes of nitrogen tetroxide. Later workers (7, 21*, 23, 25, 
30, 62*, 95*, 98*, 101, 108, 109*, 110, 136, 140, 141, 
151, 156) found that not only oxides of nitrogen but also 
hydrogen cyanide and oxides of carbon were evolved. 
Lifschitz, et al (109*), in 1890, found that nitrogen tetrox- 
ide, nitrogen trioxide, and nitric oxide were formed, but no 
nitrous oxide. Cross and Bevan (23), in 1891, however, 
obtained considerable nitrous oxide but little nitric oxide. 
This may have been due to the weaker acid (10 per cent) 
used by the latter. Cross and Bevan also were the first to 
observe the production of hydrogen cyanide. In the same 
year Lifschiitz (108) first noted that carbon dioxide was 
formed. 

A complete analysis of all gases evolved was first made 
by Baly and Chorley (7) in 1895. They found most of the 
gases previously observed, as well as carbon monoxide and 
nitrogen. Ten grams of beechwood treated with 35 cc. of 
9.64 per cent nitric acid (equivalent to 0.79 grams nitrogen) 
at 100 deg. C. in a water bath for 4 to 5 hours, produced 
1156 cc. of gas with a total nitrogen content of 0.77 grams. 
Schaarschmidt and Nowak (140) treated 10 grams of 
beechwood with 140 cc. of 7.13 per cent nitric acid (10 
grams nitric acid) at boiling temperature for 1.25 hours. 
Their results are very similar to those of Baly and Chorley, 
as shown in Table 8. Baly and Chorley used up all of their 
nitric acid, 3.57 grams, while Schaarschmidt and Nowak 
recovered in the solution all but 3.47 grams of the 10 grams 
originally present. 

Shimoda (151) obtained 665 and 650 cc. of gas in 45 
minutes from 25 grams of rice straw by the action of 2 
per cent and 4 per cent nitric acid, respectively. By plotting 
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gas production against rising temperature during the cook, 
he found that gas evolution began at 65 deg. C. reached a 
maximum at about 90 deg. C. and practically ceased at 100 
deg. C. His yields of gas in volume per cent for 2 per cent 
and 4 per cent nitric acid, respectively, were as follows: 
hydrogen cyanide—1.32, 2.02; carbon monoxide—71.44, 
73.01; carbon dioxide—2.64, 5.29; and nitric oxide—0.99, 
0.95. About 0.03 per cent of hydrogen cyanide (basis raw 
material) was evolved on treating bagasse with hot 2 to 3 
per cent nitric acid (51, 166). No hydrogen cyanide re- 
mained in the liquor (166). 


THEORY OF THE NITRIC ACID 
PULPING PROCESS 

The primary object of pulping is the removal of the 
lignin, and, to a greater or lesser degree, the pentosans and 
other non-cellulosic materials, depending upon the subse- 
quent uses of the pulp, without degradation of the cellulose. 
The fact that nitric acid is a successful pulping agent, while 
other mineral acids such as sulphuric and hydrochloric are 
not, depends upon the fact that its action on the incrusting 
materials is one of nitration and oxidation as well as hy- 
drolysis. Strong acid, weak acid, and oxides of nitrogen 
have been used for liberating cellulose from its incrustants 
as discussed above. 

The action of concentrated or fuming nitric acid upon the 
various plant constituents is mainly the oxidation of the pen- 
tosans and lignin to oxalic acid, carbon dioxide and water, 
and the nitration of the cellulose. A large portion of the 
un-nitrated cellulose is oxidized to oxycellulose. Webber 
(162) found that 60 per cent nitric acid destroyed 75 per 
cent of the cellulose, 96 per cent of the pentosans, and 94 
per cent of the lignin. The cellulosic residue contained only 
about 30 per cent alpha cellulose and the remainder was oxy- 
cellulose. Mulder (122), using fuming nitric acid on wood in 
1846, claimed that no nitrogen-cellulose compounds were 
formed. In the light of later research, however, this state- 
ment is probably in error. Knecht (88) found that 70 per 
cent was the critical nitric acid concentration above which 
he obtained true esters, in the cold. At this concentration a 
labile cellulose nitrate, unstable in the presence of water, was 


Table 8—Gases Evolved in Pulping with 
Nitric Acid. 


[Data of Baly and Chorley (7) and Schaarschmidt and Nowak (140)) 

















Data of 
Gas Data of Baly and Chorley (7) Schaarschmidt and 
Nowak (140) 
Volume | Weight N Cc Volume 
cc. grams | grams | grams cc. 
N2 212 0.266 | 0.266) ..... 294.0 
N:O 109 0.215 | 0.137 87.3 
NO 108 0.144 | 0.067) ..... 198.5 
N:O, 383 fe * 0) ee 
HCN 96 0.116 | 0.060; 0.051 70.0 
CO, 199 0.393 an rote 0.107 208.0 
co 49 0.061 0.026 51.2 
Total 1156 1.984 | 0.770 | 0.184 909 




















formed. At higher temperatures a lower concentration of 
acid would also result in nitration. 

Considerable heat is evolved by the reaction as shown 
by the spontaneous combustion of sawdust with concen- 
trated nitric acid (2, 164). Haas (47) found that this takes 
place at a concentration as low as 42 per cent with the 
production of nitrogen tetroxide fumes. The inhalation of 
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Pilot-plant equipment, including stainless steel digestion tank and 
heat exchanger, in the laboratory at Ames. 


these fumes is quite dangerous according to Wedger (164), 
who states that they may be fatal after 24 to 48 hours due 
to the formation of nitric acid with consequent edema of 
the lungs. 

The formation of nitrolignins by means of 30 per cent 
or stronger nitric acid solutions is well known. Phillips (129) 
reported that lignin is nitrated very readily even in the cold 
by 32 per cent nitric acid, and that it also reacts rapidly 
with nitrogen tetroxide. Kiirschner (103), who nitrated 
lignin with an alcoholic solution of nitric acid (20 per cent), 
claimed that the resultant product was crystalline. 

However, concentrated nitric acid is of little use in pulp- 
ing work because the cellulose is degraded and the oxi- 
dation of lignin and pentosan residues consumes exces- 
sive amounts of nitric acid. The commercial possibility 
of using nitric acid as a pulping agent depends, 
then, upon the use of low concentrations. Fortunately, the 
use of such low concentrations with moderately low con- 
sumption is possible, particularly when pulping agricultural 
wastes such as sugar cane bagasse, cornstalks, and straws. 
It has been shown above that 2 to 5 per cent acid is suffi- 
cient for fibrous farm wastes while 5 to 10 per cent is 
required for woods. The fact that a larger yield of satis- 
factory pulp may be obtained by the nitric acid process than 
by the usual commercial processes has been shown by sev- 
eral workers, among them Lynch and Goss (113) on bagasse 
and Macormac (114) on cotton stalks. 

The explanation of the action of such dilute acids in 
pulping has been made the subject of considerable research. 
Schaarschmidt and Nowak (140) examined the effect of a 
boiling 7 per cent nitric acid solution on the individual 
plant constituents of beechwood, and found that the ether- 
and water-extractives, amounting to 3.5 per cent of the 
wood, consumed only 0.27 grams of nitric acid. The pen- 
tosan material, mainly xylan, was hydrolyzed nearly com- 
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pletely to xylose without consuming acid, and it yielded 
no gas, acetic, or oxalic acids, or furfural. The lignin, how- 
ever, was strongly attacked. The lignin from 10 grams of 
wood (2.25 grams lignin, equivalent to 1.46 grams carbon) 
yielded carbon dioxide (0.111 grams carbon) , carbon monox- 
ide (0.027 grams carbon), hydrogen cyanide (0.037 grams 
carbon), acetic acid (0.240 grams carbon), and oxalic acid 
(0.083 grams carbon). The total amount of carbon re- 
covered was 0.498 grams or about one-third of the carbon 
content of the lignin; the other two-thirds was of higher 
molecular weight and gave off ammonia upon the addition 
of alkali. Similar results were obtained with Willstatter 
lignin. 

It is evident, therefore, that the theory of pulping with 
dilute nitric acid may be considered principally from the 
viewpoint of the action of the acid on lignin. The pentosans 
are hydrolyzed and the cellulose is degraded to some extent 
but this action consumes no nitric acid. The comparative 
ease with which the lignin may be removed from the acid- 
treated pulp may thus be ascribed to the breaking down of 
the lignin into more or less soluble products. The evolution 
of gas is evidently due to the reduction of the nitric acid 
and the simultaneous oxidation of the lignin. Payne, 
Fukanaga, and Kojima (128) have found that 1.4 per cent 
is the minimum nitric acid concentration for nitration of 
bagasse lignin. They found that 60 per cent of the 20 per 
cent lignin originally present in the bagasse was nitrated 
by 1.42 per cent nitric acid solution. The nitrated lignin 
was extracted with boiling 1 per cent sodium hydroxide 
solution, precipitated by acid from the alkaline solution, and 
fractionated from a 1,4-dioxane-ether mixture. The molec- 
ular weight in 1,4-dioxane was found to be 1650 by the 
freezing-point method. The formula of this compound was 

| / (OCH,), 
given as C,,H,,0,, —(NO,).. 
\ (OF), 
groups was indicated by electrometric titration curves. 
Routala and Sevén (136) state, however, that the increased 
solubility of the lignin in sodium hydroxide is due to the 
formation of carboxyl groups. 

The product obtained by Payne and his co-workers had 
an empirical formula of C,,H,,O,,N,, corresponding to a 
nitrogen content of 1.77 per cent. It is interesting to note 
that Cross and Bevan (23) reported a compound, 
C,,H,,O0,,;N, containing less carbon and more oxygen, but 
having a similar nitrogen content, 1.80 per cent. 

Hachihama and Onishi (49) advanced the following 
mechanism for the formation of the 3-nitro-4-hydroxy-benzal- 
dehyde and oxalic acid from lignin, similar to the action 
of nitric acid on coniferyl alcohol: 


The absence of carboxyl 


CH=CH—CH,OH CHO 
HNO, > 
COOH 
OCH, NO, + | + CH,OH 
COOH 
OH OH 


Since the presence of methyl alcohol in the liquors has not 
been reported, it is probable that this alcohol is oxidized to 
formic acid or carbon dioxide. 

The production of nitrogen oxides is evidently due to the 
reduction of nitric acid, and Cross and Bevan (24) found 
that the presence of nitrous acid was essential for pulping 
the raw material. They showed that the addition of urea, 
which destroys nitrous acid, stopped the oxidizing action 
of the nitric acid, giving results similar to those obtained by 
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using the same concentration of hydrochloric or sulphuric 
acid. Sarkar (138) obtained a 29 per cent yield of oxalic 
acid by the action of 16 per cent nitric acid on jute lignin; 
but in the presence of an excess of urea, no oxalic acid was 
formed vod the lignin was recovered unchanged. However, 
he stated that “contrary to the observation of Cross and 
Bevan, nitric acid in the presence of urea in excess has 
been found to have oxidizing action on jute lignin, although 
to a less extent.” This statement was based on an experiment 
in which he used 5 grams of urea, a quantity insufficient, 
however, to react with the amount of nitrous acid which 
may be formed from the 34 grams of nitric acid used. 

In 1891, Cross and Bevan (23) postulated the formation 
of an oxime by the reaction of nitrous acid with a cyclic 
ketone (lignin?) which then reacted further with nitrous 
acid: 

R=C= NOH + O= N— OH ~R=CO-+N,0+-H,O 

The oxides of nitrogen are produced by the reduction of 
nitric acid. Cross and Bevan (25) believed that the forma- 
tion of hydrogen cyanide was probably due to dehydration 
of a hydroxime. Routala and Sevén (136) stated that the 
formation of hydrogen cyanide parallels the oxidation of 
lignin side-chains since the amounts of hydrogen cyanide 
and carbon dioxide evolved arrive at a maximum 
simultaneously. The carbon dioxide obtained is equal to 
the theoretical amount resulting from oxidation of 2 car- 
bon atoms of the side-chain of coniferyl alcohol. They 
assume that the formation of hydrogen cyanide and ammonia 
is due to the action of nitrous acid upon double bonds in 
the lignin molecule. This premise is based upon the fact 
that while nitric acid, acting on isoeugenol, amylene, and 
cinnamic acid yields only traces of hydrogen cyanide, the 
addition of nitrite results in the formation of easily detect- 
able amounts of this compound. Vanillin reacts similarly 
to lignin, yielding about 3 per cent hydrogen cyanide when 
treated at 80 deg. C. with 5 per cent nitric acid solution. 
Carbon dioxide, oxalic acid, and ammonia are also formed. 
However, the hydrogen cyanide is not formed from the 
aldehyde group in the vanillin since nitric acid does not 
produce hydrogen cyanide from other aromatic and aliphatic 
aldehydes. 

Donath and Braunlich (30), in explanation of the forma- 
tion of gases, consider that hydroxylamine is produced as an 
intermediate by the action of nitric acid on lignin. They 
claim that this compound could be formed either by direct 
reduction of the nitrous acid or by splitting of oximido com- 
pounds which may be present. Hydroxylamine has not been 
found in the reaction mixture, since it cannot exist under 
these conditions. It may be decomposed by nitrous acid as 
follows: 

NH,OH + HNO, —————-> N,,O ++ 2H,0. 
At higher temperatures it may undergo decomposition to 
nitrogen, ammonia, nitrous oxide, and nitrous acid. 

It appears logical, therefore, that nitrous acid might be 
used as a pulping agent, since it tends to convert lignin into 
soluble products; and, being a weaker acid, it should cause 
less degradation of the cellulose and less hydrolysis of pento- 
sans than nitric acid. Actually, its use as a pulping agent has 
been patented (37*). However, Routala and Sevén (136) 
have shown that the nitrous acid-lignin complex is less soluble 
in alkali than the nitric acid product. Therefore, it seems that 
the success of the pulping process depends to a great extent 
upon the actual presence of nitric acid in the puiping liquor. 

The use of the oxides of nitrogen for pulping was first 
patented by Kellner (80*) in 1893 and later by Schwalbe 
(146*) and others. The action of nitrogen tetroxide is simi- 
lar to that of nitric acid. Freudenberg and Diirr (43) found 
that two molecules of nitrogen tetroxide react with lignin by 
addition to the double bond of the aromatic nucleus. Nitrous 
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acid then splits off, leaving a soluble product, containing one 
atom of nitrogen for each methoxyl group originally present. 
[The replacement of methoxyl by the nitro group was also 
suggested in explanation of the formation of 3-nitro-4-hy- 
droxy-benzaldehyde (49).} Thus nitrogen tetroxide has the 
ability to nitrate lignin and also to produce the nitrous acid 
which seems to further the degradation of the lignin and 
to make it easily removable. However, Schaarschmidt, 
Nowak, and Zetzsche (141) found, under the conditions 
used in their experiments, that nitrogen tetroxide has an 
oxidative effect on cellulose and that a yield of 60 per cent 
of dihydroxy-butyric acid (based on the converted cellulose) 
was obtained. They also found that nitrogen tetroxide act- 
ing on Willstatter lignin gave oxidation products such as 
oxalic acid and carbon dioxide, and addition products which 
decomposed, according to the Yegorov (168) reaction (ad- 
dition of nitrogen tetroxide at the double bond with sub- 
sequent splitting to yield dicarboxylic acids), with liberation 
of nitrogen or nitrous oxide and the formation of a dicar- 
boxylic acid. 

Summarizing, the pulping of plant materials with dilute 
nitric acid or of the oxides of nitrogen is accomplished by 
degradation of the lignin, through nitration and oxidation, 
to products soluble in water and dilute alkali. There is 
some degradation of the cellulose, depending upon the con- 
ditions used. The pentosans are partially removed by acid 
hydrolysis without consumption of the nitric acid. 


EDITOR'S NOTE—Part I of this article was published in the April 
issue of this magazine. Because the literature citations are quite 
extensive, the bibliography for the complete series will appear with 
Part Ill, the concluding section, which will be published in the June 
issue. 
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TESTING STABILITY OF 
OZAPHANE ACETATE FILM 


Tue National Bureau of Standards has found that Oza- 
phane film having an acetate base is apparently suited for 
record uses where a high degree of stability is required. This 
type of film has no emulsion, the image being formed in 
a light-sensitive diazo dye incorporated in the base. 

In testing for stability, as in testing paper, the films were 
heated at 100 deg. C. for 72 hours and tested for loss of 
folding endurance and change in chemical properties. 

As this type of film is very thin, it was found desirable 
to determine the folding endurance at low tension, there- 
fore, a M. I. T. tester with a tension of 500 grams was used. 
Furthermore, the film stretched so much at 65 per cent 
relative humidity, the standard testing condition for paper, 
that it was necessary to use lower humidity so the ediding 
tests were made at 50 per cent relative humidity. 

Tests for relative viscosity, and for acidity in terms of pH, 
were made as described for the emulsion type of film in 
the Bureau’s Miscellaneous Publication M158, Evaluation 
of Motion-Picture Film for Permanent Records. sg, ae 
of developed film to carbon-arc light for 24 hours or longer 
and observation for fading of the image is desirable. 

Judging from the test data secured for the Ozaphane 
acetate film, it appears that film for long-continued service 
should have such properties as the following: An M. I. T. 
folding endurance of not less than 150 double folds when 
tested at 50 per cent relative humidity and 70 deg. Fahr. 
with not less than 75 per cent retention of folding endur- 
ance on heating; a pH value of not less than 6, with a 
decrease of not more than 0.5 on heating; a decrease in 
relative viscosity on heating of not more than 3 per cent; 
no appreciable fading of the image when exposed to the 
carbon-arc light for 24 hours. 
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A. J. BAILEY 
University of Minnesota 


Srupis of mechanical failure in structures precede the 
quantitative era of any branch of tectonics. Primary aims 
usually include a recognition of individual influences, how 
each varies, and the formulation of an expression applicable 
to new cases and by which accurate predictions can ~ made. 
Most structural design information has had its origin in 
empiricism and few advances are made without liberal sup- 
port from actual tests upon structures. Even in such a spe- 
cialized and highly developed technology as airplane con- 
struction, thousands of structural parts are tested to destruc- 
tion in all types of loading devices while whole airplanes 
have been loaded with lead shot or sand until they collapsed, 
to find out whether airplanes of that construction were strong 
enough for the loads they were expected to carry in flight. 

A similar condition exists in paper production. It is im- 
possible to predict the strength of paper which can be made 
from a given pulp without actually making a sample sheet 
by carefully standardized procedures and then actually test- 
ing the physical and mechanical properties of the sample 
sheet. Some twenty or thirty physical and mechanical tests 
of paper are recognized; most of them detailed in accepted 
poy al analytical procedures. That accurate and repro- 
ductible testing methods are important is shown by the num- 
ber of official committees existing for the purpose, and the 
care with which methods are developed a revised. Publi- 
cations in 1937 on the physical and mechanical properties 
of paper required ten pages of ordinary book size to list 
the authors, titles, and citations, indicative of the work on 
testing methods. 

Specifically on failure in folding, present information is 
almost entirely empirical with Jittle or no conclusion possible 
between the results of the several folding machines and the 
basic properties of the pulp and sheet, or of the fundamental 
mechanism of failure. It would appear self-evident that the 
most intelligent approach to the realization of higher folding 
strength, for specialized papers such as currency, would be 
a detailed investigation into the individual factors operative 
in folding, their relative importance, and their causes. It 
follows that, with a knowledge of the mechanism of folding, 
the individual influences, and how to change these influences, 
progress toward higher fold strength should be possible. 
While the relation of beating, species of fiber, chemical treat- 
ment, and a few other operations to folding strength are 
fairly well known, these tell little or nothing about raising 
folding strength above present levels. Information on the 
mechanism of folding, the types of folds, and the most 
important causes contributing to failure is conspicuous only 
by its absence. Only one illustration’ appears to have been 
published, and it gives but little insight into the problem. 
It was therefore the intent of this investigation to learn the 
mechanism and individual elements of folding, other facts 
contributing to a clearer understanding of folding, or 
changes in processing which might produce higher folding 
strength. As this was more or less a pioneering study, it is 
realized that certain limitations and deficiencies will be met 
and it is no part of the author's intent to press enthusiastic 


(1) Bailey, A. J., Paper Trade Journ. 101, No. 3: 40-2 (July 18, 
1935); Zellstoff u. Papier 15, No. 
1935). 
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FOLD FAILURE 


in Kraft Paper 


or popular conclusions upon other individuals. It is realized 
further that, in common with most investigative work, the 
“hindsight” of several years will be much better than the 
“foresight.” 


Investigative Technic 

In the initial study, it seemed desirable to work with a 
comparatively simple ae representative of the average 
commercial product, capable of high folding, yet free from 
loading, hard sizing, and other factors which complicate the 
preparation of sections, a difficult technic even under the best 
of conditions. For this purpose, an unbleached and uncalen- 
dered southern pine kraft wrapping paper, having a caliper 
of 0.0035 inches and constituting a sample representative of 
the paper type, was selected. Folds, of three different kinds, 
were prepared by hand at a room temperature of approxi- 
mately 22 deg. C. and a relative humidity of approximately 
15 per cent. The first kind of fold was a single fold: made 
by folding the paper opening the paper until it lay flat as 
in the unfolded condition, then making the second fold 
identical to the first. In other words, the cycle consisted of 
making the fold by bending through 180 deg. and then 
reversing the bending to the original position, in the same 
manner that a book lying open on a table would be closed 
and then reopened. Another type of fold was a double fold, 
in which a single fold was reversed through 360 deg.; the 
entire cycle constituted one double fold. The final type of 
fold was prepared by pulling a piece of ee over the edge 
of a desk, in the manner of a bootblack using a polishing 
cloth. The complete cycle consisted of pulling to the right, 
then to the left, and in the interests of clarity is designated as 
a simple bend. 

After preparation of the folds, thin sections for micro- 
scopic examination were made, the sections extending across 
the fold and at right angles to it. Machine direction was 
disregarded since the variations in a single section were 
greater than the differences between the machine and cross 
directions. 


Types of Folds 


From the hundreds of sections studied, it was possible to 
distinguish fold variations of sufficient degree and frequency 
to justify grouping into separate categories. In simple bends, 
only one type was found, hence, the term simple bend suffices 
for both the manner of preparation and the mechanism of 
folding, thus distinguishing it from the variations produced 
by single and double folding. Similarly, in single folds, only 
one type of bend was found. Characteristically, a section of 
the fold resembled a shallow V, and is designated in the 
following as a V-fold. 

In contradistinction to the above, double folds were found 
to produce two variations. The first of these was a simple 
flat type, designated as flat fold, in which the entire sheet was 
in practically the same — when laid flat after folding. It 
was obvious that when the fold was reversed for the first time, 
the fold-line of the reversal coincided with the fold-line of 
the first fold. The second type of fold produced by double 
folding had sections typically S-shaped, designated as sigmoid 
folds. The sigmoid fold differed in that the fold-line of the 
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first fold did not coincide with the fold-line of the second 
fold but was slightly removed and generally parallel to it. 
This caused the portions of the sheet on opposite sides of 
the fold to lie in slightly different planes when the entire 
sheet was laid flat. It was apparent that two points of bend- 
ing and a much longer portion of the sheet taking part in 
the flexing contributed to greater fold resistance in sigmoid 
folds. All folds examined were folded by hand and it was 
not possible to control the type of fold obtained. It is prob- 
able that flat and sigmoid folds cannot be compared directly. 
As no folding machine was available, it was not possible to 
learn which type, (or both) was formed in standard testing 
procedures, to —. if possible, the wide variability in 
fold tests. Both flat and sigmoid sections occurred in dif- 
ferent parts of one fold. Consider a sigmoid fold in which 
the second fold-line is not parallel to the first. Where one 
fold-line crosses the other, a flat fold results; as the fold- 
lines diverge, a sigmoid fold, of increasing displacement 
between planes of paper on opposite sides of the fold, is 
formed. It is probable, but now known definitely, that the 





(Reading from top to bottom) 
Fig. 1—Normal paper. X240. Fig. 2—Double fold, 50 cycles, typical 
flat fold, one element has buckled away from the surface. X240. Fig. 
3—Double fold, 100 cycles, typical sigmoid fold. Note the flexed, loos- 
ened structure. X240. Fig. 4—Double fold, 150 cycles; an example of 
an off-center, stiff, compact element which also displaced the neutral 
axis. X240. Fig. 5—Double fold, 200 cycles. Note the integrity of large 
fibers and the split along the neutral axis. X240. 





curvature of either half of the sigmoid fold becomes the 
arc of a circle of such diameter that it approaches, if not 
merges, with the simple bend. Thus there are at least four 
types of folds; the mechanism of failure, similar, perhaps 
identical, but the structures themselves of sufficiently dif- 
ferent characteristics to be classed separately. No un- 
symmetrical or “‘unbalanced”’ sigmoid folds were observed, 
and it would seem unlikely that normal conditions and nor- 
mal papet, i.e., approximately uniform throughout the thick- 
ness of the sheet, as opposed to tub-sized or coated paper, 
would produce an unsymmetrical fold. The occurrence of 
the different types of folds in a single fold-line explains why 
some parts of the fold fail much sooner than others; the in- 
tersection of two fold lines and the resulting flat fold being 
the point of greatest weakness and earliest failure. 


Experimental Observations 

First failure, as shown by 50 double folds (flat), often 
consisted largely of a split or separation through the center 
and a loosening of the surface layers (Figure 2). Once 
loose, these layers not infrequently buckled away from the 
surface. Little distortion of the sheet itself resulted. Fibers 
crossing the fold were intact while many fibers parallel to 
the form seemed to have broken away from the surface more 
or less completely. Small fibers crossing the fold had a 
tendency to buckle while larger fibers were noted which 
were fractured completely, usually at about 45 deg. to the 
fiber axis. In sections which retained some deformation, the 
outer side of the curve seemed to have undergone major 
separation and breakage of fibers. Occasionally, folds were 
characterized by an unusually wide split in the center so 
that the sheet actually folded as two thinner sheets, each 
probably of varying thickness. 

The next stage of folding, as shown by 100 double folds 
(sigmoid), showed a more or less general loosening up over 
the entire S (Figure 3). It was not unusual to see a sheet 
divided into two or three laminations, each flexing largely 
as an individual unit. Very few fibers appeared to have 
broken away from the surface of the sheet, as frequently 
occurred.in flat folds. Large fibers usually were stiffer and 
bent less than others, and due to less deformation were rela- 





PAPER WORLD for May, 1939 

































































[” 








tive intact. Most of the folding, crumpling, and shortening 
effects in such a case appeared to have been Sees by the thin- 
walled tracheids and fine fragments. Fibers extending paral- 
lel to the fold line did not appear to be a weakening factor 
as adhesion to adjacent fibers was high. 

In the third stage of folding, as shown by 150 double 
folds (flat), the neutral axis seemed to be in the stiffest, 
heaviest walled fiber, whether it was in the geometrical center 
of the sheet or not (Figure 4). As a result, most of the 
separation of fibers occurred in the thicker portion of the 
sheet, as measured from the off-center neutral axis, which 
underwent greater displacement and distortion in flexing. 
In other parts of the fold, the same-lopsidedness in breaking 
of the sheet was — Not infrequently, it seemed to 
be due to parallel fibers on one side of the sheet lying at 
right angles to the fold-line, while those on the other side 
of the sheet, lying parallel to the fold-line had become par- 
tially or completely detached from the section. In flat folds, 
in rather sharp contradistinction to sigmoid folds, the gen- 
eral loosening up of the sheet was absent, while the portion 











(Reading from top to bottom) 
Fig. 6—Double fold, 200 cycles, identical to Fig. 5 except fold is flat 
instead of sigmoid. The “flat” classification in this case is false, since 
it has the loose structure and long flexure of a sigmoid fold and is 
really a sigmoid fold flattened out. Note the minute separation cracks. 
X240. Fig. 7—Double fold, 250 cycles. This stage has progressed 
about 60 per cent of the way toward failure. X240. Fig. 8—Double 
fold, 300 cycles. The separation has become serious in this stage. 
Note the presence of a continuous structural element across the fold. 
X240. Fig. $—Double fold, 350 cycles. This is about the maximum 
folding possible in which the sheet still held together. Note the sep- 

aration of surface fibers, also that one continuous structural 
element still persists. X240. 





































of the section which actually had flexed in folding was 
limited to a narrow boundary, parallel and on each side of 
the fold-line. 

More advanced characteristics of failure, as shown by 200 
double folds (sigmoid), appeared to be in separation of 
fibers parallel to the fold-line, frequently in groups, if in 
the interior of the sheet (Figure 5). The larger fibers cross- 
ing the fold-line were bent and had definite wrinkles in the 
wall under compression. The main elements which still 
contributed strength were the larger and more intact fibers, 
often summerwood fibers, but not always. Even these were 
beginning to show signs of failure as shown by compression 
wrinkles in the tracheid walls. As in most sigmoid folds, 
a well-defined split along the neutral axis over the entire 
flexed system was usually present. Fibers parallel to the 
fold-line and detached from the surface of the sheet seemed 
to have no contributions to strength properties, while similar 
fibers on the interior of the structure, perhaps quite unat- 
tached to adjacent material, nevertheless appeared to perform 
valuable functions as fulcrums and cushions, adding support- 
points and reducing the severity of bending. 

In some flat folds (200 double folds), little was distinc- 
tive about their appearance, except that they seemed to be a 
sigmoid curve straightened out (Figure 6). The entire 
structure was loose and spongy for a considerable distance 
with no marked concentration of bending, detachment, or 
failure. However, some sections showed most of the fibers 
at the fold lying parallel to the fold-line. These had be- 
come detached largely from each other, with the result that 
the sheet at this point was reduced to a fraction of its normal 
thickness and consequently was near failure. 

In the next degree of folding, represented by 250 double 
folds (sigmoid), some sections were characterized by parallel 
fibers crossing the fold-line, the entire group of fibers showed 
compression crumpling of the entire wall, usually accom- 
panied by lateral displacement of each fiber and the entire 
group of fibers, much like the lateral displacement of a 
broken bone (Figure 7). Some evidence was found for a 
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selective locating of the fold in a thin, hence weak, spot in 
the section, as shown by a deviation from the usual smooth 
S-shape and a considerably sharper bend, almost a corner, 
at the weak spot. These weak spots usually had few internal 
cross fibers to cushion and distribute the load. In these ab- 
normal sigmoid fold sections, the poet loosening-up and 
spongy appearance, characteristic of most sigmoid folds, was 
more or less absent. The general flexing of the entire double 
fold appeared to have been replaced by greater bending at 
the weak spot. The remaining strength of the paper ap- 
peared to depend entirely on the inherent strength of the 
fibers themselves, without any support from the normal com- 
plex braced and tied system having adequate load distribu- 
tion and numerous hinge points. From another fold a num- 
ber of serial sections were prepared and examined. At dif- 
ferent points along the fold-line, the fold was sigmoid and 
flat, nearly broken at places where the majority of fibers 
lay parallel to the fold-line, while at other locations where 
most of the fibers crossed the fold-line, the paper retained 
many of the structural features associated with strength. 

In the 300 double fold group (flat) a consistent charac- 
teristic was a marked decrease in the thickness of the sheet, 
caused by the loosening and detachment of surface fibers 
(Figure 8). In most cases, this left a heterogeneous struc- 
tural element in what had been the approximate central por- 
tion of the sheet. Structurally, this element was composed of 
fibers both parallel and at right angles to the fold-line, usu- 
ally bonded together, at any rate, consisting of a continuous 
structural element with random and rather diverse arrange- 
ments of fibers. In a few cases, the remaining fibers had 
what resembled a “‘braided”’ or entwined appearance. In all 
causes noted, a continuous structural element extended across 
the fold. 

The final stage in failure was reached in 350 double folds 
(sigmoid) (Figure 9). The gross physical appearance of 
the folded sheet indicated that it probably would not with- 
stand another 50 double folds and still hold together. Sec- 
tions of the fold exhibited a uniformly disorganized struc- 
ture, similar but representing a later degree, of the loose and 
spongy character of sigmoid folds described earlier. Fibers 
— to the fold-line were usually completely detached 
rom the main structure. Remnants of the single continuous 
element, found to be the last portion to break down, were 
usually still discernible although badly wrinkled, folded, and 
distorted. In some parts of the fold, complete failure had 
occurred since no structural connection was visible between 
opposite sides of the fold. The point of complete failure 
was usually, although not always, in the central, rather than 
in either of the more sharply curved, portion of the sigmoid 
fold. 

To demonstrate the difference between double folds and 
single folds, the 500 single fold stage merits attention (Fig- 
ure 10). As was the case with sigmoid folds, considerable 
deformation persisted, usually more or less in the shape of 
a shallow V. Outside of the apex of the V, many isolated 
fibers were found, completely detached from the sheet at that 
point. Over the entire V, a general looseness of the sheet 
existed with little buckling and folding of fibers. Fibers 
detached from the surface of the sheet were conspicuously 
less numerous on the interior than on the exterior of the V. 
There seemed to be little tendency for distinct structural 
elements to form, separated by a split along a neutral axis. 
In cases where more or less complete failure was imminent, 
the fold resembled the typical flat fold rather closely in that 
the remaining bridge between the two sides of the fold was 
a heterogeneous central element of reduced thickness and 
composed of fibers in various arrangements, but usually of 
a high proportion crossing the fold. It should be noted that, 
depending on formation, this was also a persistent charac- 
teristic of the final stage of integrity in some sigmoid folds. 
The third manner of folding, simple bending, was repre- 
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(Reading from top to bottom) 
Fig. 10—Single fold, 500 cycles. Typical V-fold of single folding. 
Note the presence of a continuous structural element across the fold. 
X240. Fig. 11—Simple bend, 1000 cycles. Compare the loose, spongy 
structure with the normal sheet of Fig. 1. The general looseness is 
characteristic. This paper tore apart easily and had to be handled 
carefully in making the final bends. X240. 





sented by sections from paper which had been pulled 1000 
times each way, over the edge of a desk (Figure 11). When 
the bending was stopped at 1000 cycles, the sheet was near 
failure, the portion being held between the thumb and fore- 
finger frequently tearing from the rest of the sheet. Sections 
were made in oth directions, parallel to the direction of 
pull, and at right angles to it. 

Looking parallel to the axis of the cylinder around which 
the paper was bent, no focal points of failure were apparent. 
Throughout the entire sheet there was evidence of a loose- 
ness, bulkiness, and general sponginess. The width of the 
section nt thickness of sheet) was greater than 
in a normal section, while portions of the sheet, which had 
been pressed to a more or less uniform caliper, had sprung 
out to the original unpressed dimensions. The result was a 
section which varied widely in caliper at different points. 
Fibers lying on the surface of the original sheet had been 
loosened somewhat but were usually not torn loose from the 
sheet. Roughly speaking, the structural system corresponded 
to the chain mail used in medieval armor, consisting of indi- 
vidual links and having numerous points of flexure, but no 
effects of drastic bending, such as ion fibers, fiber walls 
collapsed by end compression, and splits along neutral axis. 

Sections cut at right angles to those just described were 
so generally similar that it was impossible to identify from 
which direction an unknown section had been cut. 


Conclusions 

Throughout these observations, certain features were com- 
monly associated with high strength, others seemed to be 
associated with early failure and absent in late failure. As 
a result of the large number of sections observed, it was pos- 
sible to eliminate accidental and erratic effects present in a 
small proportion of specimens and to draw general conclu- 
sions of what conditions contribute to high folding strength. 
It is not intended that these generalizations cover any but 
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the sample of paper actually studied, since further work is 
necessary to learn the variability between different samples. 

Apparently, one of the important causes of early failure 
was the degree of sharpness of bending. The most obvious 
effect of this sharp bending was a tearing apart of the fibers, 
separating them from the sheet. The separation of individual 
fibers from the sheet proper, was almost invariably associated 
with imminent failure. Excessive bending caused not only 
a buckling and breakage of the stiffer elements but general 
inter-fiber separation either on the exterior or interior of 
the sheet. 

In contrast to sharp bending, bending over a longer portion 
of the sheet merely caused a general loosening with failure 
not concentrated in any one — It seemed superior to 
have flexing take place over a long portion of the sheet with 
adequate. cushioning and supporting by crossed fibers; in 
other words, good formation on a fiber-to-fiber scale. 


A consistent feature of high strength was the presence of 
one continuous structural element extending across the fold. 
The arrangement of fibers in this element did not appear to 
be highly important. It is obvious, however, that such an ele- 
ment would not exist without strong inter-fiber bonds. In some 
early phases of folding, there were several of these structural 
elements independent of each other. Ultimately, these broke 
down until only one remained. Thick, heavy portions tended 
to separate and break, while thinner portions flexed with less 
separation and breakage. 


The type of fold appeared to be important in evaluating 
high folding strength. It is not implied that any of these 
types of folds are directly comparable, due to the mee 
inability to control the type of fold actually obtained, although 
it is believed that the hand fold which was used is fairly 
reproducible for a given type of fold since the large number 
of individual hand operations would average variations from 
the mean. Nor is it implied that these are the only types of 
folds, the only mechanisms, or that these data are in any 
way absolute since so many variables such as beating, sizing, 





formation, calendering, etc., may radically modify these. Un- 
fortunately, it is not yet possible to state the relative impor- 
tance and influence of beating, hard sizing, supercalendering, 
and similar processes. It is further important to note that 
this study was a pioneering survey and should not be re- 
garded as final. 

To summarize the more important features of high folding 
strength, it appeared that a strong fiber-fiber bond, prevent- 
ing separation of individual fibers, was highly important. 
The fibers themselves varied so greatly in resisting crumpling 
and fracture that a high flexural strength of the individual 
fiber would be of major importance. Also, good formation, 
especially on a minute fiber-to-fiber scale, rather than on a 
gross machine and cross direction scale, was highly significant. 

As for modifications in existing practices, it is not easy to 
specify with finality just what should be changed in a given 
instance since too many variables are still unknown. For 
example, cooking and bleaching variables are known to affect 
sheet flexure, but it is still impossible to say definitely how 
the flexural properties of a single fiber are affected. One can 
only surmise from existing related information as to what 
the true relation is between many treatments and final prop- 
erties. The relation of beating to folding strength is too 
well known to require emphasis, yet the extreme = 
of the fiber-to-fiber bond indicates that efforts at gel forma- 
tion and bonding by pressure should not be relaxed. It is also 
probable that sizing may assist greatly in this cementing 
capacity. Nor should formation as applied to the “lay” of 
individual fibers be neglected. It would therefore appear 
that: (1) Cooking and bleaching processes which favored 
high individual fiber strength and retention of the gel-form- 
ing material in fibers: (2) a beating operation which would 
form this gel with a minimum of fiber destruction; (3) a 
cementing size; (4) a means of securing completely random 
fiber arrangement in the sheet; and (5) pressing and calen- 
dering under the proper conditions of temperature, moisture, 
and pressure. would all contribute significantly to higher 
folding strength. 


NOTE ON FREENESS INTERCONVERSION 


Cc. R. COUSINS and D. S. DAVIS 
Chemical Engineering Department 
Wayne University 


Tecunicat MEN in the paper industry have shown con- 
siderable interest in the matter of freeness conversion follow- 
ing an earlier investigation (1) covering all freeness testers 
and variously refined sulphite stock, although they realize that 
the several types of freeness testers do not measure exactly 
the same properties and that a conversion method applicable 
to one stock may not hold for others. 

The accompanying chart, a by-product of another study, 
presents additional conversion data between a sedimentation 
type of “slowness” tester and a typical double-orifice freeness 
tester. Though confined to but two instruments, these data 
cover a wide variety of stock conditions since the samples 
employed were repulped paper products including chip, 
towelling, tissue, newsprint, mimeograph, kraft, rag bond, 
book and blotting paper. 

The relationship between the two testers is shown to be 
linear for the relatively free stocks and somewhat hyperbolic 





(1) Davis and Simerl, Paper Trade J., 91, No. 12, 58-60 (1930) 
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for the slower stocks. Interconversion for the entire range 
of the chart is expressed by the equation, 
P — 183.5 — 0.2386 F +- 103.984 — 0.00791 F 

where P — freeness, seconds, for the 1929 Williams Precision 
tester, corrected to 3 grams, oven-dry, and 25 
degrees C. 

and F = freeness, cc., for the Williams Model B (1927) 
tester, corrected to 0.4 per cent consistency and 
20 degrees C. 







































































na 
x 20 
a 
e \ | Freeness 
y \ | interconversion Chart 
° | for 
$2 . — Paper Products }—_—__ 
f } Willams Precision (1929) and 
Wiitttams Ptodel 8 (1927) 
> ° | Testers 
. 6o-— + 
2 ° 
§ — 
2 ° fo 
. ‘ Po ? 2 ‘ 
+ 
: | re 
| oO 
& | Be. 
q ke 300 400 ‘506 00 300 p00 


* Freeness. cc. (49ms- 20°C) Model 8 1927 


THE PAPER INDUSTRY and 











Tee ee 









PAPER SKETCHES 





© SCARCE WAS PAPER. 
IN THE AMERICAN COLONIES 
DURING THE REVOLUTIONARY WAR 
THAT IT WAS NECESSARY 
FOR SOLDIERS TO RANSIK 
PHILADELPHIA HOMES TO FIND 
SUFFICIENT SUITABLE PAPER 
FOR USE IN MAKING— 
CARTRIDGES—— 


A FRENCHMAN MADE A GOO-MILE VOYAGE FROM 
PARIS TO MARSEILLES AND RETURN IN ABORT 


HE FIRST cRouND woop PULP MADE OF PAPER Aout 36 INCH —— 


TO BE MADE INTHE U.S. WAS PRODUCED 
IN MARCH IGGT ATSTOCKBRIDGE MASS, 
ON TWO WOOD PULP GRINDERS WHIKH 
HAD BEEN IMPORTED FROM GERMANY BY 
ALBRECHT PAGENSTECHER 

























cai S © CLEVELAND a oF 


CCORDING 70 Tue U.S. IS 
DEPT. OF OMMERE, THE PAPER BOARD PRODUCED DURING [938 INTHE UNITED STATES, PACKED FOR SHIPMENT 
IN AN AVERAGE 50-=T0N BOXCAR, WOULD REQUIRE ATRAIN FROM NEW YORK TO CHICAGO 7 CARRY ITS BULK 


















PAPER WORLD for May, 1939 Page 161 








ALL 


ROBOT MAN 
WALKS, TALKS 
AND SMOKES 


Hs: stands seven feet from top to 
toe—he has an 82-inch chest expansion 
—he never tires—he’s never hungry, 
and he can smoke all day long with 
mary a cough. Such a man was te- 
cently “‘created’’ in the laboratory of 
the Westinghouse Electric and Manu- 
facturing Company’s division at Mans- 
field, Ohio, for exhibition purposes at 
the New York World's Fair. 

Dubbed Elektro by his creators, this 
robot man is made of aluminum and 
steel and has many improved features 
over previous automatons. Elektro can 


“Elektro.” the robot man 

not only talk and walk but he can also 
count on his fingures and although he’s 
less than two years old he smokes 
cigarettes by the dozen. He has more 
than 900 hand-made parts, in addition 
to 11 motors and 48 brain relays. His 
spinal column is made of wire and 
there’s enough of it wound around his 
coils to encircle the world at the 
equator. 

According to J. M. Barnett, in- 
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ventor of Elektro, a grid-glow tube 
controls action of the robot. Spoken 
words set up vibrations which are con- 
verted into electrical waves by a grid- 
glow tube. The electric impulse then 
lifts a shutter in front of an electric 
lamp and sends a flash of light across 
the room to a photoelectric tube or 
“electric eye’’ in the control unit which 
serves as Elektro’s brain. The “electric 
eye” acts as a sensory nerve. It re- 
ceives the light command, translates it 
into a feeble electric current which is 
amplified and sent on to the bank of 
relays. The relays, which operate on 
the same magnetic principle that makes 
the front door bell ring, close and 
open electric circuits to start Elektro’s 
motors turning. 

The “electric eye” and relays are 
employed in countless tasks of sorting, 
counting and regulating. The sole rea- 
son for making Elektro was to drama- 
tize the action of these sensitive elec- 
trical devices. 


A 


>>>» A NIGHTLY WHITE CAN- 
OPY, created by one billion, 400 mil- 
lion candlepower of light, is spread 
above Treasure Island at the San Fran- 
cisco Fair. This was created by A. F. 
Dickerson, General Electric illumina- 
tion engineer—known as the “Aladdin 
of Light’—who is in charge of all 
exterior lighting for the Western Ex- 
position. The canopy, or scintillator, 
adds depth and magnitude to Treasure 
Island and covers the island's area just 
a few feet above the 400-foot Sun 
Tower. 


° 


In order to conduct scientific re- 
search on problems pertaining to proc- 
esses of fabricating and to the use of 
metal tanks, pressure cylinders and 
water softening equipment, the Wm. 
B. Scaife and Sons Company has 
established an industrial fellowship at 
Mellon Institute. For many years the 
company has carried on technical stud- 
ies in its Own organization but the 
fellowship at Mellon Institute will 
enable the Scaife scientific staff to 
benefit by the investigational and co- 
operative facilities of the Institute. 

This investigational work will be in 
accordance with the company's desire 


to keep closely informed regarding all 
technical progress in its own and re- 
lated fields with special attention to 
present and probable future trade re- 
quirements and to effect through 
research and development all possible 
improvements in its a ptac- 
tice as well as its production. 

Dr. H. L. Anthony, III, who is the 
incumbent of this fellowship on metal- 
working, received his professional 
metallurgical education at Lafayette 
College, University of Alabama, and 
Harvard University. In his researches 
at Mellon Institute he will have the 
advisory collaboration of metallurgical 
and engineering specialists there and in 
the fellowship donor's organization. 


a 
SPEEDER MACH’Y 
TAKEN OVER BY 
LINK-BELT CO. 

Consolidation of the Speeder Ma- 
chinery Corporation, Cedar Rapids, 
Iowa, and the Shovel Division of Link- 
Belt Company, has been announced by 
Alfred Kauffmann, president of the 
latter firm. The Speeder Corporation 
manufactures power operated excavat- 
ing and materials handling shovels, 
draglines and cranes. 

For the present each organization 
will continue to operate independently. 
The merger consolidates the products 
of these two well-known manufactur- 
ers into a complete line of shovels, 
draglines and cranes ranging from 34- 
yard to the 21/,-yard crawler-mounted 


units. 
* 


>>> THE AMERICAN CHAIN 
AND CABLE COMPANY, INC., ex- 
hibit at the New York Fair is located 
in the Metals Building just across from 
the now famous Trylon and Perisphere. 
Three murals above the top of the 
exhibit indicate how the ACCO Indus- 
tries are helping to build the world 
of tomorrow by serving industry, agri- 
culture and transportation. 


° 


A new wire weaving loom, imported 
from Germany by the Sinclair Wire 
Company of Holyoke, Massachusetts, 
arrived in this country on April 21, five 
days before the punitive 25 per cent 
additional import duty levied on all 
Germany imports into the United States 
went into effect. The machine was or- 
dered several months ago. There had 
been delays in the manufacturing in 
Germany and when this country’s gov- 
ernment announced that additional 25 
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M SQUEEZE of the padded wringer rollers 


at your household washing machine removes 
most of the water from the garments. Ironing 
completes the drying process and gives the finish 
to the job. The first operation costs next to noth- 
ing; the second runs into money. ® In like manner 
the squeeze of the rolls against the felt at the wet 
end of a paper machine removes the water from 
the web at a nominal cost per ton of paper. The 


dryer rolls evaporate the remaining moisture and 
put the finish on the paper. The fuel consumed in 
generating the steam to heat these rolls is a major 
item of cost in paper mill operation. ®© A wet- 
end felt must have “guts” to stand up under the 
terrific speed and punishment to which it is sub- 
jected. This is why paper manufacturers who 
know their costs use Hamilton Felts as standard 
equipment. Hamilton Felts have “guts.” 


From the finest tissues to the heaviest board, there is a Hamilton 


Felt that does your work better, faster and at lower cost. 


SHULER & BENNINGHOFEN, HAMILTON, OHIO 
e Miami Woolen Mills, Established 1858 -« 


Hamilton Felts 
are marked by 
two blue lines 
full width of 
the felt and by 
one shorter blue 
line midway 
between them. 
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per cent duties would be levied on all 
goods coming into the U. S. from Ger- 
many, Peter S. Sinclair, president of the 
company, sent an emergency order to 
Germany for the completion of the job. 
The additional tariff was announced in 
February shortly after Germany ab- 
sorbed Czechoslovakia and went into 
effect April 26. 

According to Mr. Sinclair, the new 
wire loom is the latest design in that 
type of equipment, and while he de- 
clined to reveal the price, said it will 
run into several thousands of dollars. 


* 


>>> MERRITT, CHAPMAN AND 
SCOTT CORPORATION entered the 
lowest bid on the river crossing project 
of the City of Chicago's new subway 
now under construction. Seven bids 
were received. The New York firm 
quoted a price of $466,650. 


* 


COLUMBIA’S NEW 
OFFICES HAVE 
MODERN LOBBY 


Outstanding among the new inno- 
vations in the recently-completed office 
building of the Barberton plant of the 
Columbia Chemical Division, Pitts- 
burgh Plate Glass Company, is the 
ultra-modern lobby, most of which was 
constructed with Pittsburgh products. 

The walls of the lobby are covered 
with gray carrara glass, trimmed in 
maroon carrara glass. The ceiling is 
painted with the firm’s Wall-hide in- 
terior paint and the glass blocks, per- 
mitting ample light to enter the room, 
were produced by the Pittsburgh Corn- 
ing Company. Facing the visitor as he 
enters the room is a large mirror on 
which there is a separate piece of glass. 
On this piece of glass is etched an in- 


scription which tells in tabloid form of 
the growth and purpose of the Colum- 
bia Chemical Division. 


¢ 
RYERSON REMODELS 
BOSTON PLANT 


Joseph T. Ryerson and Son., Inc., 
recently completed reconstruction of its 
Cambridge (Massachusetts) Steel-Serv- 
ice plant which now occupies 30 per 
cent more ground area than previously 
and hence is able to offer greatly in- 
creased facilities for stocking steel and 
allied products for the New England 
area. 

Stocks and facilities have been ar- 
ranged for quick assembly of orders 
and easy transfer of materials from 
any part of the plant to the loading 

latforms. A new high-bay type mill 
building was erected for the heavy 
structural lines and other . buildings 
were extended and remodeled for bet- 
ter service on all types of shipments. 
To speed handling and accurate cutting 
of materials, a wide-range of new 
equipment has been added. Offices, 
too, have been completely rebuilt and 
arranged to further facilitate orders. 


* 


HEWITT RUBBER 
ISSUES FIRST 
HOUSE ORGAN 


The Hewitt Rubber Corporation, 
Buffalo, New York, manufacturers of 
industrial hose, conveyor and transmis- 
sion belting and molded products, has 
joined the ranks of those companies 

ublishing house organs by the initial 
issuance of Hewitt Magazine, the rub- 
ber firm’s first house publication. 

The new magazine has sixteen pages, 
printed on 80-pound white enamel 





Lobby of new office building at the Barberton, Ohio, plant of Columbia Chemical Division. 


Plate 
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Glass Company. 





stock, and will be published four times 
a year. The first issue’s outstanding 
feature was the listing of all Hewitt 
employees by departments. Two regu- 
lar Hewitt advertisements are included 
in the magazine. 

In introducing the magazine, Presi- 
dent Thomas Robins, Jr., stated that 
the publication was “designed to be a 
‘common meeting ground’ of company 
information, experience and enthusi- 
asm. It is also designed to give all 
within our organization a working 
knowledge of the other fellow’s job, 
duties and responsibilities.’" One of 
the features of each issue, it was 
pointed out, will be a pictorial article 
devoted to some phase of industrial 
goods manufacture. 


5 


>>> THE METALLIZING ENGI- 
NEERING COMPANY, INC., Long 
Island City, New York, has expanded 
its plant and office facilities and has 
consolidated the general offices, plant 
and warehouse at 21-07 41st Avenue, 
Long Island City. 


5 


>>>» THE NORTHERN ENGI- 
NEERING WORKS, Detroit, Michi- 
gan, manufacturers of overhead travel- 
ing cranes, electric hoists, air hoists, 
and ge machinery, is now repre- 
sented in the New York district by 
Wonham, Inc., 44 Whitehall Street, 
New York City. Wonham, Inc., will 
also act as the Michigan firm’s foreign 
representative and will handle all for- 
eign sales. 
- 


WESTINGHOUSE 
EMPLOYEES GET 
PRIZED AWARD 

Twenty-four outstanding employees 
of the Westinghouse Electric and 
Manufacturing Company were con- 
ferred with the Westinghouse Order 
of Merit medal during 1938. 

Since its inception in 1935, the 
order has been awarded to 85 em- 
ployees for outstanding contributions 
to the electrical and mechanical arts 
and to company progress. The bronze 
medal bears on its face a large silver 
“W"" and the name of the recipient 
with the legend “whom his fellow 
men delight to honor.” It was designed 
by Rene Chambellan, the sculptor. 

Among those who received the 
medal in 1938 was George H. Bucher, 
president of the company, who was 
cited for “willingness to lead without 
domination of others and to use his 
great ability in any situation where it 
may be needed.” All employees of the 
Westinghouse organization are eligible 
to the Order of Merit. 
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When a plant has an unusually 
tough assignment—a job with more 
than its fair share of hard knocks— 
Tellurium Lead gets elected. 

The reason why is that this lead 
can take it. It develops increased 
toughness under stress. Jt work- 
hardens. When rolled, hammered 
or stretched, it actually becomes 
stronger. Therefore joints and turn- 
over points are less subject to crack- 
ing. Where vibration is excessive — 
or heat changes frequent and rapid 
— this capacity to develop latent 
strength enables Tellurium Lead to 
render longer service. 

' Another important advantage of 
Tellurium Lead is this: It gives in- 
creased resistance to sulphuric and 
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other corrosive acids at high tem- 
peratures. In plant after plant, it 
has prolonged the useful life of 
equipment...and reduced the num- 
ber of shut-downs for repairs. 
Tellurium Lead of our manufac- 
ture is time-tested St. Joe chemical 
lead alloyed with a small quantity 
of tellurium. It gives the advantages 
of this well-known chemical lead, 
plus important new ones. Yet it costs 
only a fraction of a cent more per 
pound than chemical lead. Avail- 
able in sheets, pipe and coils. For 
further facts, write nearest branch. 


Typical User Reports 


“I wish to say that your Tellurium Lead 
pipe has proved all you claimed. It is easy 


to weld and easy to flange. Also the flanges 
stand up a good deal better than ordinary 
lead as they seem to actually become 
stronger at the turn-over point.” 

Another user writes: “For the last two 
years, we have purchased all our lead re- 
quirements in Tellurium Lead, since we 
find a considerable advantage in its stiff- 
ness and resistance to vibration crystalliza- 
tion. This lead has been used for tank lin- 
ings, pipe lines and various acid plant fit- 
tings. We feel that it is well worth its addi- 
tional cost.” 


NATIONAL LEAD COMPANY 
New York, Baltimore, Buffalo, Chicago, 
Cleveland, Cincinnati, St. Louis ; National- 
Boston Lead Co., Boston; John T. Lewis 
& Bros. Co., Philadelphia; National Lead 
& Oil Co., Pittsburgh; Georgia Lead 
Works, Atlanta; American Lead Corp., 
Indianapolis; Master Metals, Inc., Cleve- 
land; The Canada Metal Co., Toronto, 
Montreal, Winnipeg, Vancouver. 
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ASSUCITATIUNSG 


A WELL - BALANCED program 
which will be both profitable and pleas- 
urable has been arranged for the Amer- 
ican Pulp and Paper Mill Superin- 
tendents Association when that body 
convenes June 13-15 in Washington, 
D. C., for its 20th Annual Convention. 

Members and guests at the conven- 
tion will find the Wardman Park 
Hotel, convention headquarters, an 
ideal meeting place. The Wardman 
Park is away from the noises of traffic 
of downtown Washington and is sur- 
rounded by six acres of beautiful 
grounds. The hotel offers large ex- 
hibition space and excellent facilities 
for handling heavy machinery and 
equipment. The exhibition at the 


Wardman Park Hotel will be the larg- 
est 1939 exhibition in the pulp and 


pepe industry. 


uch co-operation in the arrange- 
ments for the annual meeting is being 
given by Colonel A. E. Gitgengack, 
Public Printer of the United States. 
The entire program for Wednesday 
afternoon, June 14, will be in charge 
of the Government Printing Office 
staff. At that time, George Ortled, 
deputy public printer will read a ed 
on “The Handling of Paper;” L. K. 
Johnson, assistant aa of the main 
press room, will discuss “Paper Difhi- 
culties,” and William H. Dahl, fore- 
man of the postal card money order 
section will discuss “The Effect of 
Humidity on Paper and Printing.” 
Group meetings and speakers sched- 
uled at time of going to press are as 
follows: 


FINISHING, STORING AND 
SHIPPING GROUP—C hairman, 
Wallace Shymanski, Marathon Paper 
Mills Company, Rothschild, Wiscon- 
sin; member of the committee, Wil- 
liam Reigers, Beckett Paper Company, 
Hamilton, Ohio, and D. R. Dick of 
Howard Smith Paper Mills, Ltd., Corn- 
wall, Ontario. Papers include “Costs 
and Standards in Finishing Room 
Operations,” William Reigers; ‘‘Ship- 

ing Paper Safely to Customers,” W. L. 

mis, manager of the claim preven- 
tion department of the Milwaukee 
Railroad, and “How to Handle Fin- 
ishing Room Broke,” a round table dis- 
cussion. 
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COATED PAPERS GROUP— 
Chairman, O. W. Callighan, Edgar 
Brothers Company ; vice chairman, EI- 
bert G. Milham, Watervliet Paper 
Company, Watervliet, Michigan. Pa- 
pets to be presented include “Paper 
Machine Filming Processes,” Peter J. 
Massey, Combined Locks Paper Com- 
pany, Appleton, Wisconsin, and “A 
Few Facts About Coating,” Frank W. 
Egan, John Waldron Company, New 
Brunswick, New Jersey. 


CHEMICAL PULP GROUP— 
Chairman, H. E. Karberg, Alliance Pa- 
per Mills, Ltd., Merritton, Ontario; 
vice chairman, H. Thomas Baughman, 
West Virginia Pulp and Paper Com- 
pany, Williamsburg, Pennsylvania. Pa- 
pers scheduled are “Control Instru- 
ments in a Modern Pulp Mill,” C. D. 
De Mers, Taylor Instrument Company, 
Rochester, N. Y.; “A Review of Euro- 
pean and American Bleaching Prac- 
tices," T. W. Toovey, Pennsylvania 
Salt Manufacturing Company, Philadel- 
phia, Pennsylvania, and ‘Some Appli- 
cations of Corrosion Resisting Metals 
in the Pulp and Paper Indusery,” F. L. 
LaQue, International Nickel Company, 
New York, N. Y. 


NEWSPRINT WRAPPING 
GROUP—Chairman, J. J. Priest, Al- 
bermarle Paper Manufacturing Com- 
pany, Richmond, Virginia; members 
of the committee, H. D. Hyman, J. R. 
Booth, Ltd., Ottawa, Ontario, and 
R. W. Haddock, Escanaba Paper Com- 
pany, Escanaba, Michigan. Papers in- 
clude ‘‘Beater Room Control,” Arthur 
B. Green, Needham, Massachusetts, 
and “Pulpers and Refiners,” Shartle 
Brothers Machine Company, Middle- 
town, Ohio. There will be a discus- 
sion on the “Operation of the Dilts 
Hydrafiner.” 


PLANT AND POWER ENGI- 
NEERING GROUP—Chairman, F.W. 
Johnson, Rhinelander Paper Company, 
Rhinelander, Wisconsin; members of 
the committee, K. E. Terry, S. D. War- 
ren Company, Cumberland Mills, 
Maine, and M. S. Fogerty. 


BOARD GROUP—Chairman, E.C. 
Gildenzopf, Schmidt and Ault Paper 
Company, York, Pennsylvania. Papers 
include “Waste Paper Stock Prepared 
by Double Selective Screening Sys- 
tem,” Arno W. Nickerson, paper mill 
consultant ; ‘Modern Electric Drives on 
Board Machines,” F. M. Roberts, Gen- 
eral Electric Company, and “Convert- 


ing Waste Rags and Strings into Paper- 
making Fibers,”” Mr. Gildenzopf. 


FINE PAPER GROUP—Chairman, 
James Rogers II. There will be three 
papers presented at this session only 
one of which is yet made known. That 
is, “Rubber Covered Rolls for Paper 
Machines,” by W. E. Brown, manager, 
Chemical Roll Division of the Ameri- 
can Wringer Company, Woonsocket, 
Rhode Island. 

Convention Manager George W. 
Craigie announces that forty-eight lead- 
ing members of the allied industries 
have already reserved sixty-five booths 
and only eighteen booths remain to 
be sold. 

An extensive social program has al- 
ready been outlined including a boat 
trip down the beautiful Potomac River, 
skeet shooting, golf, dancing and visits 
to the White House, embassies, lega- 
tions and other important governmen- 
tal and official buildings. 


« 


NEW EQUIPMENT 
AT LONDON’S 
IMPERIAL INST. 


To keep pace with recent advances 
in pulp and paper testing, several im- 
portant additions have been made to 
the equipment of the laboratories at 
the Imperial Institute in London. The 
Institute is now in a position to make 
comprehensive tests of papermaking 
materials in accordance with modern 
laboratory methods. The new equip- 
ment consists of a British standard 
sheet machine, a Lampen mill, a con- 
stant temperature humidity room and 
paper testing apparatus. 

The British standard sheet machine, 
the key item of the new installation, 
has been evolved by the technical sec- 
tion of the British Paper Makers’ Asso- 
ciation and its use has been adopted 
as a standard method not only by that 
body but also by the Canadian Pulp 
and Paper Association. The Tech- 
nical Association of the Pulp and 
Paper Industry of the United States 
has officially approved of the method 
of the machine as a tentative standard 
method. The purpose of the new 
method is to enable sheets of paper to 
be made from a small quantity of any 
type of paper pulp, the paper being 
made under rigidly Prone st con- 
ditions, so that the standard sheets 
obtained are strictly uniform and capa- 
ble of comparative tests. 


THE PAPER INDUSTRY: and 
























832 BUILDERS EXCHANGE 





DIGESTER LININGS 


THAT 
PAY FOR THEMSELVES 


-- INCREASED LIFE 
-- CLEANER PULP 
- - PROTECTION 


May we quote on your requirements? 






Installed and fully guaranteed by a competent and experienced organization. 









CHEMICAL LINING ENGINEERS INC. 


Acid and Alkaline Chemical Resisting Linings 


- MINNEAPOLIS, MINN. 











THESE COLLAPSIBLE WINDER SHAFTS 
ARE'MILLED OUT OF... 


coer SOLID STEEL 


Shown here in both expanded and con- 


=. o_o tracted positions, Murray Collapsible Winder 
any Murray Pa- Shafts are easily inserted or removed from 
baitt, _— the rolls—no sticking or breaking of shafts. 
Room Equipment Designed to operate freely, they are accu- 
~ — rately machined for smoothness and ease of 

operation . . . will stand abuse and give 

maximum service . . . made to individual 


paper machine specifications, to meet indi- 
vidual conditions and in all diameters for 
any size and width of roll desired. Send us 
your specifications for quotations. 








WAUSAU ~ WISCONSIN. 


PAPER WORLD for May, 1939 








ste Wires 
er 
— oy 


e 
FETY 

tory! For when you know the SAI 

a Oakite cleaning -.- when you aoe 

how the life of wire is prolong 24 

harmless Oakite action. .- - then you 

understand why so many mills insist on 

doing this important job the Oakite way. 


Oakite cleaning can help you lower re- 


placement costs, save time and money. 


Write. No obligation. 
Manufactured only by 


OAKITE PRODUCTS, INC. 
16 Thames Street New York, N.Y. 


Representatives in 
All Principal Cities of the U.S. 





OAKITE |. cANING 





Page 167 








Conuenlion Pamers . . . Abshacted 





The accompanying abstracts are of papers presented at the 
annual luncheon of the Southern States Pulp and Paper 
Club, held during the First Annual Southern Paper Festival 
at Savannah, Georgia, April 18. 





Planning and Orderly 
Development of South’s 
Industry Advocated 


D. C. EVEREST, President 
Marathon Paper Mills Company 

It is a pleasure and great honor to be 
asked to speak to you today at this, the 
First Annual Southern Paper Festival. As 
president of the American Paper and pulp 
Association, I wish to extend to you the 
best wishes of the pulp and paper industry. 

I first met your chairman, Mr. Moon, 
in 1909, when he was associated with me 
as an engineer in the building of a mill in 
Wisconsin, a mill which I have been oper- 
ating for thirty years. You have in your 
community another old friend, Mr. Ed. 
Mayo, the pioneer of the kraft paper indus- 
try in the South. There are scores of others 
who have contributed much to the success 
and development of the industry in the 
South. The one outstanding figure in de- 
velopment work was our old friend, the 
late Dr. Charles Herty. 
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You have everything necessary for the 
establishment of a great pulp and paper 
development in the South; in fact, you have 
that development right now. The whole 
question, as I see it, is whether this de- 
velopment will go forward in an orderly 
manner, keeping pace with increasing use, 
or if we are to have waves of building 
activity every time there is a hump in gen- 
eral business activity. 

This whole paper business has had its 
recurring periods of “indigestion,” due to 
expansion in productive capacity in certain 
regions or in certain grades. Once rags 
were the only source of papermaking ma- 
terials in this country. With the advent of 
mechanical and chemical wood pulps, many 
of these mills gave up the use of rags and 
switched to wood pulp. Rags were con- 
tinued as the chief source of raw material 
for high grade writing papers. 

The use of these high grade papers has 
been quite well maintained but you have 
not heard of the building of a high grade 
writing mill in twenty-five years. Why? 
Because there has been no pressure for 
utilization of a cheap accumulation of raw 
materials. 

The chemical pulp industry, which is 
the source of at least eighty to eighty-five 
per cent of papermaking materials today, is 
a relatively young industry. The sulphate 
pulp industry, in which you are so deeply 
interested, only covers a period of about 
thirty years. Many of the products made 
from these pulps have been in use only ten 
to fifteen years. The mill at Hopewell, 
Virginia, and the one at Ontonagon, Mich- 
igan, were the first ones making cylinder 
kraft board and in 1926 produced only 
26,000 tons. Fourdrinier kraft board was 
not produced until a year or two later; but, 
in 1938, there were 1,125,700 tons of all 
kinds of kraft board used. 

As I have said before, this is a rela- 
tively young industry and yet during the 
thirty-nine years I have been identified with 
it, I have seen at least five major upsets due 
to regional developments, and I can imagine 
that, with the advent of chemical and 
mechanical pulps, there were several simi- 
lar upsets in New England, New York, 
Pennsylvania, Ohio and other eastern states 
prior to that time. 

The first one I recall was in the book 
paper business in southwestern Michigan; 
the second, the development in the states 
of Michigan, Wisconsin and Minnesota of 
the newsprint and sulphite paper industries ; 
the third, in Canada—an expansion pro- 
gram extending over a period of fifteen 
years, during which time plant capacity 
was increased many times and away beyond 
the potential market here or abroad—news- 
print mills were not the only ones affected 
as concurrent with the development of the 


newsprint situation in Canada, sulphite 
wrapping mills began to feel the kraft de- 
velopment in the North, and gradually 
some of those mills were forced to go into 
sulphite writings and printing papers; the 
fourth, the pulp development on the West 
coast; and the fifth and last great regional 
development, in the South in the field of 
kraft paper and board. 

From now on, as I see it, anything which 
affects the kraft paper and board industry 
adversely, will have its greatest effect in 
the South where the greatest amount is 
produced. 

Persons interested in new developments 
can secure the facts relative to any branch 
of the paper or board industry. There are 
three principal associations in this country 
which cover the entire field—the American 
Paper and Pulp Association, which includes 
over twenty different divisional associations 
and the United States Pulp Producers Asso- 
ciation, the National Paperboard Associa- 
tion, and the Newsprint Service Bureau. 
Any of these associations will be glad 
to furnish to interested persons complete 
information on any branch of the pulp or 
paper industry. 

I presume some of you may wonder why 
I have not commented on the new news- 
print development in Texas. Frankly, I am 
not familiar with that development, nor do 
I know exactly what they propose to do. 
My only comment as to further develop- 
ment along the same line immediately 
would be to make a careful analysis before 
going into the newsprint or any other busi- 
ness. 

Now what to do about all this mess we 
are in at present. As I see it, there are 
two constructive things which can be done 
(1) back the movement of the Southern 
Pulpwood Conservation Association and 
(2) support research—research not only in 
the field of utilizing new species of woods, 
new processes of manufacture and in all 
other production problems, but also in find- 
ing more uses for paper and paperboard. 
Research and development may be con- 
sidered expensive, but properly conducted, 
it pays. 

You have done a wonderful job in the 
South in the production of papers and 
board. I sincerely hope you men who are 
engaged in engineering and technical work 
may make a still greater contribution 
through the discovery of new uses and I 
have confidence in your ability to do so. 

Your committee is to be congratulated on 
arranging this excellent meeting. It is my 
sincere wish that the Southern Paper Fes- 
tival may be continued for many years to 
come. 


Conditioning Water 
For the Paper Mill 
ESKEL NORDELL 
The Permutit Company 
Surface waters naturally contain varying 
amounts of suspended matter, depending 
on the area in which they fell and collected. 
Some of the suspended matter in water is 
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present in colloidal form and cannot be 
removed by sedimentation. In order to 
remove finely suspended material or organic 
coloring matter, it is necessary to employ a 
material known as a coagulant. Either an 
aluminum or an iron salt may be used for 
this purpose, but the most commonly used 
material is aluminum sulphate or filter alum. 

Small dosages of this coagulant are fed 
to the water, where they react with the 
alkalinity of the water to form gelatinous 
precipitates, which enmesh these impurities 
and gather them together into larger par- 
ticles termed the floc. Agitation is of 
value not only in mixing the coagulant with 
the water, but also in producing a large, 
tough and easily settled floc. 

Settling is accomplished in a settling tank 
or basin, which may be constructed of steel, 
wood or concrete. It is necessary to con- 
struct this tank or basin so that a sufficient 
detention period is secured and short cir- 
cuiting of the water is avoided. 

Filtration is accomplished by passing the 
settled water downwardly through filter beds 
consisting of a fine filter sand followed by 
a bed of coarser sand overlaying several 
layers of graded gravel. The filter may be 
of the pressure type or of the gravity type. 

When the processes of coagulation, set- 
tling, and filtration have been carried out 
properly, the resultant effluent is clear and 
colorless. These processes, however, do not 
reduce the amount of dissolved mineral mat- 
ter in the water. A filtered water, therefore, 
no matter how clean and colorless it may be, 
is just as hard as the raw water was before 
filtration. 

The principal salts, which are present in 
water, are those of sodium, calcium and 
magnesium. The sodium salts, unless pres- 
ent in very large amounts, are quite innocu- 
ous substances. The salts of calcium and 
magnesium, on the other hand, form scale 
when heated or used in the steam boiler; 
form precipitates when treated with alka- 
line substitutes; and precipitate rosin soap. 
Hardness, therefore, even when present in a 
relatively small amount, is harmful and 
should be removed from a water that is 
to be used in the boilers or in process work 
where deleterious precipitates or harmful 
scale may be produced. 

The processes by which hardness is re- 
moved are known collectively as water 
softening and may be divided into two 
broad classifications: (1) the precipitation 
processes, and (2) the base-exchange proc- 
esses. In the first classification are the cold 
lime soda process and the hot lime soda 
process; in the second, the zeolite processes, 
both on the sodium cycle and the hydrogen 
cycle. 

The Spaulding Precipitator represents the 
latest developments in cold lime soda water 
softening. Briefly, the Spaulding Precipi- 
tator may be likened to a cone, cut in half, 
the smaller portion of which, with the 
largest diameter downwardly disposed, 
serves as a downcomer, being placed in the 
center of the larger portion, with the larg- 
est diameter upwardly disposed, and with, 
of course, a space between the lower rim 
of the downcomer and the bottom of the 
tank. A motor driven agitator, the shaft of 
which is centrally disposed through the 
downcomer, serves to keep the precipitates, 
through which the treated water passes, in 
an evenly semi-suspended state. 
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The chemicals are added to the water in 
the downcomer and the precipitates formed 
by the reactions wiith the hard water, are 
kept suspended within certain zones, regu- 
lated by the degrees of agitation, and the 
upward flow of the water, and the design 
of the precipitator, in which obviously, the 
speed of the vertical upward rise of the 
treated water decreases constantly during 
the entire rise. 

Removal of the precipitates is effected by 
bleeding out of the precipitator, in a defi- 
nite concentration, as fast as formed, that 
portion of suspended precipitates which 
otherwise would tend to form an excess. 

The hot lime soda process uses the same 
chemicals (lime and soda ash) as the cold 
lime soda process, but differs in that the 
treatment is carried out at temperatures at 
or near the boiling point of water. There- 
fore, since the effluent is hot, this process 
is applied only to boiler feed waters. 

The effluent from the hot lime soda proc- 
ess, when properly carried out, has a very 
low degree of residual hardness, below one 
and one-half grains per gallon. For high 
pressure boilers, it is common practice to 
treat the water in the boilers with phos- 
phate, and, as an additional safeguard, with 
sodium sulphite. 

In the zeolite process, the cold raw water 
is softened by simply passing it through a 
zeolite water softener. The zeolite em- 
ployed is an insoluble substance, in a granu- 
lar form, similar in size to coarse sand. On 
coming in contact with the zeolite granules, 
the hardness is abstracted from the water 
by base exchange and this hardness is held 
by the zeolite granules. The softening ac- 


complished is so complete that the effluent 
is practically zero in hardness. 

When the water softening capacity of 
the zeolite bed is used up, the softener unit 
is cut out of service and the zeolite is re- 
generated. 

Modern zeolites can soften water prac- 
tically as fast as it can be passed through 
them and the regeneration can be accom- 
plished almost as speedily. The older zeo- 
lites require about one pound of salt per 
1,000 grains of hardness removed. Now, 
a salt consumption of only 0.35 pound of 
salt per 1,000 grains of hardness removed, 
may be attained. 

A recent development in the zeolite proc- 
ess has been the production of non-siliceous 
zeolites, which may be used either on the 
sodium cycle or the hydrogen cycle. 

Zeo-Karb is typical of these zeolites. It 
is a sulphonated organic material and may 
be used not only with normally alkaline 
waters but also with waters of low pH 
value. On the sodium cycle, it behaves 
much the same as the older types of zeo- 
lites; but on the hydrogen cycle, its be- 
havior is quite different. On the hydrogen 
cycle, it removes the bicarbonates from the 
water completely, leaving nothing in the 
water but carbon dioxide, which then is 
removed easily by aeration. Also, it re- 
moves not only the bases calcium and mag- 
nesium but also sodium. 

If water is softened by the zeolite proc- 
ess, iron or manganese will be removed by 
base-exchange, simultaneously with the re- 
moval of the hardness bases. Furthermore, 
on regeneration, these metals are removed 
from the zeolite at the same time and in 
the same manner as the other bases. Iron 
or manganese also may be removed by 
aeration followed by filtration. 

Sulphur waters is the term applied to 
waters containing hydrogen sulphide. Such 
waters are extremely corrosive and cause 
many processing difficulties. 

The usual method of removing hydrogen 
sulphide is by aeration, but experience has 
shown that this method is inadequate for 
many sulphur waters. A depression of the 
pH value by using the carbon dioxide con- 
tent of flue gas has been found effective in 
such cases, the water being rained down 
through the flue gas in an enclosed cham- 
ber. 


Some Phases of Pine Forest 
Management for Pulpwood 
FRANK HEYWARD, Jr.. General Manager 
Southern Pulpwood Conservation 
Association 

The most urgent and most fundamental 
need in southern forestry today is fire pro- 
tection. Only 45 per cent of the South's 
forests receive organized protection from 
fire, and much land comprising this per- 
centage is protected inadequately. Forest 
fires in the South can and must be elimi- 
nated. 

The most significant development within 
recent years affecting forest management in 
the South has been the expansion of the 
pulp and paper industry. Under most favor- 
able conditions forest capital need be in- 
vested for only 12 to 15 years before the 
first financial returns are forthcoming in 
the form of thinnings for pulpwood. 
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Pulpwood is the lowest valued commodity 
derived from the forest. Because of this 
fact, it will never command a high price 
as compared with other commodities, and 
this in turn means that pulpwood should 
never be considered as a primary product 
in forest management. It behooves all tim- 
ber growers to pause and give thought to 
finding the proper place for pulpwood pro- 
duction in their forest management schemes. 
Most technical foresters believe that, in 
the management of a stand of second 
growth pine, even in the naval stores 
region, saw timber should be the primary 
product, and also in a much smaller per- 
centage, due to the limited demand, poles 
and piling. Secondary products should be 
naval stores, cross ties, and pulpwood. 
After the first pulpwood thinning, the 
stand would be handled as follows: When 
about 20 years old, probably 100 trees per 
acre would be turpentined. Depending on 
the degree of crowding in the stand, these 
trees would be worked for 4, 6 or 8 years. 
After this period, the worked out trees 
would be utilized for pulpwood. After 
this cutting, it might prove desirable to 
turpentine a second group of trees. The 
residual trees in the stand left after remov- 
ing all worked out turpentined trees for 
pulpwood or cross ties or possibly small 
saw logs, would be cut for poles, piling 
and saw timber. It might or might not be 
desirable to work these residual trees for 
naval stores prior to removing them. 


Although pulpwood is a low valued 
commodity, the landowner who fails to 
recognize the desirability of selling certain 
classes of his timber for this purpose is 
deliberately penalizing himself. Moreover, 
the timber grower who manages his farest 
for the sole production of naval stores like- 
wise is closing the door to additional rev- 
enue which would be derived as a result of 
no additional expense and likewise is put- 
ting all his eggs into one basket. Develop- 
ment of a single use forest for naval stores 
seems highly dangerous in view of the pres- 
ent market situation. 

Trees spaced 8 by 8 feet, giving a total 
of 680 per acre, grow almost as rapidly in 
diameter as those grown 12 by 12, or 
16 by 16, and are characterized by much 
smaller and less persistent limbs. 

Although forest management is of great 
importance in forming basic plans for the 
South’s production of forest resources, it is 
second to the problem of fire protection. 
Without greatly increased facilities for fire 
protection, forest management in the South 
cannot be expected to make material prog- 
ress in the future. 


What Are We Going to Do 
With Our Hardwoods? 
CAPTAIN L. F. ELDREDGE 
Regional Director, Forest Survey of the South 
Southern Forest Experiment Station 
In discussions up until now of the 
South’s forest resources, attention has been 
directed most often to the pines. The 
Federal Forest Survey found on the 122 
million acres of forest land in the territory 
covered by the survey that 51 per cent of 
the area is occupied by hardwood forest 
types, either pure or mixed with pine, and 
that of the total volume of usable wood 
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material, amounting to 1,449,000,000 cords, 
hardwood trees contain 63 per cent, cypress 
being included with the hardwoods. The 
territory covered by the Forest Survey in- 
cludes the entire area of the States of 
Georgia, Florida, Alabama, Mississippi, and 
Louisiana; the commercial forest regions 
of Texas and Oklahoma; about three- 
fourths of the State of Arkansas; and small 
portions of the Mississippi delta in Mis- 
souri, Kentucky and Tennessee. 


In 1936, the total drain against the hard- 
wood growing stock from all causes and 
for all uses was 2214 million cords. By 
far the greatest source of drain, amounting 
to 36 per cent of the total, was the loss 
due to mortality. The production of lum- 
ber caused 23 per cent of the drain; fuel 
wood, 19 per cent; land clearing and other 
farm use, 9 per cent; cross ties, 5 per cent; 
veneer, 4 per cent; cooperage, 244 per 
cent; and all other uses, including pulp- 
wood, 114 per cent. The mortality loss 
is due primarily to fire, insects, disease, 
windstorms, and to overcrowding in dense 
young stands. A great part of it is pre- 
ventable. 


In 1936, the sound-tree growing stock, 
no cull trees included, increased through 
growth to the extent of 2914 million cords. 
This growth exceeded mortality losses plus 
commodity drain by 7 million cords. 


The industrial hardwood lumber busi- 
ness requires in the main a high proportion 
of fine-quality hardwood, such as is seldom 
found in either young trees or small trees. 
The veneer and cooperage industries also 
require trees of better than average quality, 
and are limited, in the case of cooperage 
at least, to a comparatively few of the 
many hardwood species. The pile and pole 
industry, at best, uses only trees that meet 
certain specifications as to form and quality 
and cannot be expected to use any part of 
the accumulated cull material. The rail- 
road tie industry uses a considerable amount 
of hardwood, but it is not likely to increase 
greatly its demand in the future. 


All of the present day uses combined are 
not materially reducing the tremendous ac- 
cumulation of sound usable material now 
in cull trees and in the tops and limbs of 
saw-timber trees amounting to 342 million 
cords, nor are they adjusted to the utiliza- 
tion of the saplings and small trees now 
needing removal from overcrowded stands. 
In addition to this mass of material, there 
is at the present time an annual increase 
in the growing stock of sound trees, over 
and above all drain, amounting to 7 mil- 
lion cords of wood. 


A pulp mill almost anywhere in the 
lower South would have to buy perhaps 
only half the acreage of land that it buys 
for pine alone if it were to use the hard- 
woods with the pines. It is inevitable that 
southern hardwoods eventually will find 
their way to the pulp mill, but the indus- 
trial chemist will not consider hardwoods 
for paper pulp alone—the field is wide 
open for synthetic board, plastics, and the 
production of basic chemicals, textiles, and, 
maybe, even food. In the technological 
development of its hardwoods, the South 
may take another step forward, and a long 
one, too, in its program of balancing agri- 
culture with industry. 
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Chemical Society, Baltimore, Maryland, April 3 to 7, 1939. 





E. V. WHITE, J. N. SWARTZ, JOSEPH 
L. McCARTHY, and HAROLD HIBBERT 


Investigations are described relating to 
the action of aqueous solutions of chlorine 
on various isolated lignins and on cellulose 
pulps. 

It was found that isolated alkali lignin, 
lignin sulfonic acid, and kraft lignin, as 
well as the lignin present in soda and kraft 
pulps, upon treatment with aqueous solu- 
tions containing varying amounts of chlorine 
and at constant pH values undergo a simul- 
taneous chlorination and demethylation. 
The maximum effect resulted from treatment 
with the maximum amounts of chlorine and 
at lowest pH values, while the smallest 
degree of chlorination and demethylation 
occurred where the least amount of chlorine 
was used and at maximum pH in alkaline 
solution. The significance of these results 
is discussed with respect both to the struc- 
ture of lignin, and to the technical methods 
for the bleaching of pulp. 

The changes in the rate of reaction, and 
in physical, chemical, and reflectance char- 
acteristics of kraft pulp, as brought about 
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during bleaching by alteration of the pH, 
the concentration of chlorine, and the tem- 
perature of the bleaching bath; of the 
amount of chlorine consumed by the pulp, 
and of the pH of the washing liquor, were 
studied under various conditions of one and 
two stage bleaching. 

The reaction, with bleaching liquor, of 
the lignin present in kraft pulp, as well as 
of the isolated lignins, appears to consist 
of two phases: (a) a “fast” reaction, which 
is practically complete in two minutes; and 
(b) a “slow” reaction extending throughout 
the bleaching period, and proceeding in 
accordance with the same mathematical 
expression. 

dx/dt = K (a — x)? 

as that representing the self-decomposition 
of aqueous solutions of chlorine. Presum- 
ably due to the chlorination of the lignin 
in the “‘fast” reaction, the lignin complex 
is made alkali-soluble, the degree of the 
solubility apparently being increased with 
increasing alkalinity of the washing liquor. 
Characteristics of the bleached pulps can be 
correlated with the changes in the variables 
investigated, by assuming that the “slow” 
reaction is one of oxidation, the relative 
rates of which, with regard to the cellulose 
and the lignin respectively, determine the 
amount of degradation of the former and 
the extent of the oxidative removal of the 
latter. 


Purified Wood Cellulose 
GEORGE A. RICHTER 


For many decades the chemist has sus- 
pected the similarity of cellulose as known 
in cotton and as it exists in wood. The 
large proportion of noncellulosic matter that 
is associated with it in the case of the tree 
has obscured its inherent properties. More- 
over, the problem of removing the secondary 
lignin, pentosans, and other groups without 
causing profound changes in physical and 
chemical properties of the cellulose itself 
has accentuated the difficulty of direct com- 
parison still further. 

The last twenty years have witnessed 
great strides in the practical recovery of 
substntially uninjured cellulose from the 
very impure wood composite. This advance 
in technology has been accompanied by a 
forward movement of a great variety of tree 
cellulose products into every field that has 
formerly been preémpted by cotton alone. 
Contrary to the usual expectations and as is 
frequently the case, the competitive entry of 
the highly purified wood cellulose has re- 
sulted in an actual net benefit to the cotton 
industry. The challenge has forced the 
search for continued advance in the im- 
provement and utilization of the cotton, not 
only in the textile industry but also in its 
continued acceptance as a base for paper and 
as a raw material for conversion into a host 
of cellulose derivatives that have assumed 
tremendous importance in our present-day 
civilization. 

Furthermore, new industries which for 
economic or other more specific reasons must 


resort to the purified wood fiber as a source 
of raw material have, in turn, influenced 
new outlets for cotton that would otherwise 
have failed to develop. 

The purified wood celluloses lend them- 
selves more readily than does cotton to 
treatments that enable the technologist to 
attain varied and unusual combinations of 
properties. Often the presence of a large 
percentage of lignin and other secondary 
groups in the base wood serves as a buffer 
in suppressing undesirable effects that 
would result in the case of cotton if simi- 
larly retreated. 

In more recent years the chemist has 
learned how to select the wood species more 
advantageously in his search for peculiar 
and valuable combinations of cellulose be- 
havior in his end product. Vastly different 
effects can be achieved from coniferous 
woods of different species and grown in 
different climates. The deciduous woods 
that have more recently been investigated 
have inherent characteristics that offer the 
chemist a set of new possibilities hitherto 
unattainable with the coniferous woods and 
particularly in the field of cellulose deriva- 
tives. 


The Chemical and Physical 
Characteristics of Various 


S. I. ARONOVSKY and E. C. DRYDEN 


Chemical analyses and physico-chemical 
tests of 43 commercial pulps and four 
samples of cotton and cotton linters were 
carried out for the purpose of determining 
the interrelation of the chemical and physi- 
cal values thls obtained. The pulps used in 
these tests included bleached and unbleached 
sulphite, soda, kraft, and neutral sodium 
sulphite pulps from various woods, and 
bleached and unbleached nitric acid pulps 
from sugar cane bagasse. The following de- 
terminations were made in each pulp: Ash 
content; copper number; permanganate 
number; lignin content; solubility in hot 
7.14 per cent sodium hydroxide; solubility 
in benzene-alcohol (2 to 1); pentosans con- 
tent; alpha-cellulose content; and cupram- 
monium viscosity. 

The results of the analyses, given in tables 
and graphs, indicate that there is a general 
correlation between some of the individual 
values for the various types of pulp. How- 
ever, this correlation is not sufficiently close 
to allow for the accurate estimation of one 
value in terms of another. 


G. T. KOHMAN 


The unusual combination of dielectric and 
other physical properties possessed by cellu- 
lose, together with a relatively high chemi- 
cal stability, has led to the extensive use of 
cellulosic materials for electrical insulation. 
The conditions under which it is safe to use 
this type of insulation usually cannot be 
predicted on the basis of a knowledge of the 
initial dielectric properties of the material, 
as chemical changes which in some cases are 
accelerated by the applied potential alter the 
dielectric properties and change the distribu- 
tion of the applied potential. The nature 
of these changes is not fully understood and 
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¢ It’s simple and thrifty to run your lines when you 
use Armco Spiral Welded Pipe. Even the most com- 
plicated assemblies fit like a tailor-made suit. 
Why? Because the entire job, including connec- 
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way unnecessary joints are eliminated, saving time 
and labor in erection. And you'll find Armco Pipe 
easier to hang or support than heavier types. What- 
ever your needs, Armco Pipe is amply strong, 
assures long thrifty service and peak flow capacity. 
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it is therefore, necessary to employ expen- 
sive and time-consuming tests on a large 
number of experimental samples in deter- 
mining the thickness of insulation and the 
manner in which it must be processed for 
use under new conditions. Because the 
dielectric properties of cellulosic insulation 
undergo changes as the result of chemical 
action, the services of chemists are required 
for the solution of the problems involved in 
its use. 

The most severe operating conditions 
exist in impregnated paper capacitors and 
high voltage power cables where the poten- 
tial gradients in service are sometimes as 
high as 250,000 volts per cm. Under the 
influence of high potential gradients and 
temperatures, chemical action occurs which 
result in the accumulation of gases and 
other ionizable products, the accumulation 
of which may destroy the insulation. Some 
of the more important chemical problems 
described in the literature are briefly 
reviewed. 


Reactions of the Ash 
Constituents of Insulating 


P 
D. A. McLEAN 


It is shown that the neutralization of 
weak acids and weak bases by insulating 
papers can be accounted for by exchange 
reactions. These reactions likewise explain 
the ability of cellulosic materials to soften 
water, the proportionality between acid 
neutralizing value and percentage ash and 
the equivalence of acid neutralizing value to 
alkalinity of ash, all of which are demon- 
strated in this and a previous publication. 

Analysis of ash of three papers is re- 
ported. The total equivalents of metallic 
constituents is only higher than the acid 
neutralizing value by amounts which could 
reasonabily be accounted for by the presence 
of neutral salts. Various other chemical data 
on 14 different papers are given. 

Series of experiments are described in 
detail which show (1) that prolonged 
water extraction does not remove the major 
portion of the ash constituents, (2) that 
dilute acids readily remove the major por- 
tion and (3) that the ash value is restored 
to its normal value by treatment with a 
neutral salt. 


The Degree of Aggregation 
of Dyestuffs in Vat Dyeing 
of Cellulose 

EMMERICH VALKO (Mannheim Germany) 


For determining the particle size of the 
unreduced vat dyes in the commercial pow- 
ders and pastes the centrifuging method is 
the most suitable and its application is 
described. It is shown by an example that 
the size, at least of a part of these particles, 
is below the limit of microscopical visi- 
bility. 

The measurement of the size of dissolved 
reduced vat dyes and of the Indigosols is 
carried out most conveniently by aid of the 
diffusion method. According to the author's 
results, the solutions contain aggregates of 
2-4 dye ions. 

The X-ray method was applied for the 
first time with success in the investigation 
of the state of aggregation of dyestuffs on 
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the cellulose. The conditions for the useful- 
ness of the method is that the fiber contains 
a sufficient amount of the dye. It is possible 
to identify the dye crystallites by the aid of 
the X-ray method even when these are too 
small for microscopical visibility. Accord- 
ing to the results obtained by the X-ray 
method, a distinction is to be made, between 
dyes (1) those which are amorphous on the 
fiber after oxidation and remain, when after- 
treated, still amorphous; (2) those which 
are amorphous after oxidation but become 
crystalline by after-treatment; (3) those 
which are already crystalline after the 
oxidation. 

The connections between particle size and 
coloristic properties of dyes are discussed. 


Southern Pines and 
Hardwoods as Sources 


of Cellulose 
CHARLES CARPENTER and 
FRANK McCALL 


The southern forests as sources of cellu- 
lose are discussed. Sulphite and sulphate 
cooking processes, as well as the resulting 
pulps, are compared for both pines and 
hardwoods. Young pines yield by the sul- 
phate process pulps of 80 to 91 per cent 
alpha-cellulose. These are easily bleached 
to pulps suitable for viscose manufacture— 
89 to 91 per cent alpha. By caustic refining 
the alpha-cellulose contents are raised to 94 
to 98 per cent. Such pulps are suitable for 
certain nitrates and, according to the purifi- 
cation procedure, exhibit varying reactivity 
toward acetylation. 


The so-called pulping hardwoods—as 
black gum, red gum and cottonwood—yield 
even more readily to the sulphite process 
than does pine sapwood. Alpha-cellulose 
contents of unbleached pulps are approxi- 
mately 90. With less chlorine than is 
required for pine, these hardwood sulphite 
pulps are bleached to high color and 88 to 
91 per cent alpha-cellulose content. These 
pulps in general exhibit good reactivity 
toward xanthation, yet possess certain vis- 
cose characteristics peculiar to themselves. 
Through caustic purification alpha-cellulose 
contents may be raised to 98 per cent. 

In the sulphate pulping of pines the soft- 
cooked pulps have shown the most promise 
as a source of chemical cellulose. Alpha- 
cellulose contents of unbleached pulp vary 
from 84 to 90 per cent. In controlled multi- 
stage bleaching white pulps are secured with 
little loss in alpha-cellulose content. Pento- 
san contents are somewhat higher than with 
bleached pine sulphite pulps. In general, 
bleached pine sulphate pulps do not react 
toward xanthation, etc., as well as do the 
pine sulphite pulps. 

As with pine, the softer cooked hardwood 
sulphate pulps show the most promise for 
chemical purposes. Alpha-cellulose contents 
of 80 to 92 per cent are obtained in un- 
bleached pulps at higher pulp yields than 
is the case with pine. With controlled 
multistage bleaching bright pulps are 
secured with no loss in alpha-cellulose con- 
tent. Pentosan contents are exceedingly 
high—14 to 17 per cent. As with pine, 
these pulps are less reactive than the cor- 
responding sulphite pulps. 


Pulp Strength and Fiber 
Structure 
WILLIAM SEIFRIZ and CHARLES W. HOCK 


After boiling in water and subsequently 
treating with phosphoric acid, seven kinds 
of sheet pulp were examined microscopically 
and with microdissection needles. There 
was a correlation noted between the break- 
ing strength of the pulps and (1) length 
of the fiber and (2) ease with which the 
fiber is separated into fibrils. A typical fiber 
consists of many fine fibrils running along 
the axis of the fiber, an inner winding sub- 
tending the lumen of the fiber, and an outer 
winding encircling the fiber as a whole. 


The Effect of Various 
Insulating Material 
on Cellulose 

H. C. P. WEBER 


Tests on varnished paper extending over 
a long period, eighteen years, are described. 
The deterioration of the paper is linked to 
the degree of acidity developed by the 
varnish. 

As a check on the influence of air, de- 
terioration of wood at 150 deg. C. is deter- 
mined in the absence or presence of air and 
with various impregnating agents. 

Conclusions on the basic cellulose com- 
ponent are drawn from these results. 


>>> A TWO-AND-A-HALF-TON 
BOOK which may be signed by visitors 
to the California World’s Fair, has 36 
beautiful girls as hostesses. 
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Blower with Variable 
Speed Drive 


Roots-Connersville Blower Corporation, 
Connersville, Indiana, has announced a 
blower with which a variable speed drive 
is arranged as an integral part of the unit. 
















































































The drive may be one of several types and 
of different ratios to give positive control 
of desired changes in air delivery. Control 
of the drive may be either manual or auto- 
matic. The blower with this drive arrange- 
ment is available in a number of sizes. 


Paper Roll Handling Truck 


The Baker-Raulang Company, Cleveland, 
Ohio, recently designed and built an elec- 
tric truck for handling rolls of expensive 
paper, such as that used in the photographic 
industry. Arbor rests have been placed on 
the platform of the truck to accommodate 
two rolls; while a third can be carried on 
two slotted arms of a roll-over drum. Rota- 





tion of the arms is accomplished through 
an electric motor inside the drum, connec- 
tions to the truck battery being made 
through a cable reel. The drum can be 
lifted to a height of 124 inches. A slip clutch 
in the drum drive is set to slip should the 
rotating arms hook on the storage rack. 
Electric interlocks prevent any travel motion 
while hoist or drum is operating. Travel is 
permitted only when the slotted arms on 
the drum are in a vertical position. 


Rust and Corrosion 
Inhibitors 


A line of products, designated under the 
trade name, “Rust-Ban,”’ has been announced 
by the industrial lubrication department of 
the Standard Oil Company of New Jersey 
for use in inhibiting rust and corrosion. The 
line includes a semi-hard drying coating for 
indoor or outdoor protection of all surfaces 
exposed to corrosive conditions; a fluid coat- 
ing which furnishes protection for indoor 
storage in humid or acidic atmosphere; and 


NEW EQUIPMENT AND SUPPLIES 


a semi-fluid coating for both indoor and out- 
door use, as well as other protective coatings 
which come under the classifications of hard- 
drying transparent coatings, hard-drying 
aluminum coatings, and miscellaneous coat- 
ings. 


New Head Box Design 


A new type of paper machine head box 
which incorporates an adjustable lip inlet 
in its design has been announced by The 
Sandy Hill Iron & Brass Works, Hudson 
Falls, New York. Designed and patented 
by Bertrams Limited of Scotland, the head 
box is being built in this country by The 
Sandy Hill Iron & Brass Works which 











designate it as the Sandy Hill Bertram Flow 
Distributor. Advantages cited by the U. S. 
manufacturer of the device include: small 
floor space (under usual conditions, instal- 
lation requires less than half the space of an 
ordinary head box); even distribution of 
stock before the slice under all conditions 
of dilution, speed and output; improved 
sheet characteristics (better uniformity in 
caliper and formation across entire width 
of machine); and easy to clean, allowing 
color changes to be made with minimum 
losses. 


Radial Coupling Drive 
Shaft 


A radial coupling drive shaft (the Mor- 
flex) has been announced by Morse Chain 
Company, Ithaca, N. Y. This device com- 
bines the features of a radial coupling (the 
Morflex) in a slip joint drive shaft for use 















as a remote drive or where added flexibility 
may be necessary. The slip joint is full 
spline construction, grease tight, and slides 
freely under load. Shaft members are ma- 
chined from steel forgings, piloted into 
coupling hub members and welded. The 
entire shaft assembly is balanced for smooth 
operation. Two types of unit (the long 





coupled, where tubing is added to suit cus- 
tomer’s requirements ; and the short coupled, 
which is made in one standard length) are 
made in various sizes with capacity ratings 
of from 2 to 27 hp. per 100 r.p.m. The 
unit is specially adapted, according to the 
manufacturer, for drive installations in 
which endwise shaft float may be en- 
countered. 


Valve Positioner 


The Bristol Company, Waterbury, Conn., 
has announced the development of a Valve 
Positioner for use on diaphragm control 






















valves to overcome the effect of friction in 
the valve stem and top. This device is 
stated by the manufacturer to assure a 
proportionate valve stem travel for even the 
slightest change in the pressure of the air 
from the controller; and is recommended 
by it for use on air-operated control in- 
stallations where close control is of para- 
mount importance, and particularly on those 
installations where there is considerable 
process lag. 


Armature Balancing Ways 
The Ideal Commutator Dresser Com- 
pany, 4162 Park Ave., Sycamore, IIl., has 
introduced a unit for the static balancing of 
motor armatures, crank shafts, pulleys, fly- 


wheels, etc. This unit, which makes use 
of free-turning semi-steel discs mounted on 
ball bearings to carry the item being bal- 
anced, is made in three standard sizes (10- 
in. swing, 20-in. swing, and 42-in. swing) 
and is available in many shaft lengths. The 
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standards which support the revolving discs 
are adjustable to take any size armature 
or other item of equipment within the 
limits of the machine, the capacity for the 
three sizes in the order given being 400 
Ib., 1000 Ib., and 1000 Ib. 


Roller Bearing 

A new design of roller bearing, known 
as “Solidend” Multirol, has been announced 
by the McGill Manufacturing Company, 
Valparaiso, Indiana. This bearing makes 
use of full length rounded end rollers and 
of roller retaining shoulders which are built 


integral with the outer race. It is available 
in a variety of size combinations that can be 
used with or without separable inner races 
in shaft sizes up to five inches. If desired, 
special and larger sizes also may be ob- 
tained. According to the manufacturer, this 
bearing insures an increase in load carrying 
capacity of as much as 12 per cent over any 
previous design. 


Castable Refractory 

A castable refractory, designated as Light 
Weight Firecrete, has been announced by 
Johns-Manville, 22 East 40th St., New 
York, N. Y. Sixty-five pounds of the ma- 
terial are required per cubic foot of finished 
construction. Any required refractory shape 


can be formed simply by mixing the product 
with water and casting the mix into a form. 
Twenty-four hours later the shape can be 
placed in service. The product is suitable 
for working temperatures up to 2200 deg. 
Fahr.; and its resistance to spalling is such 
that it will withstand direct exposure to 
flame temperatures. 
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Portable Recording 
Thermometer 


A portable recording thermometer, known 
as the Marsh No. 70 “Serviceman” Recorder, 
has been announced by the Jas. P. Marsh 
Corporation, 2073 Southport Avenue, Chi- 
cago, Ill. This thermometer weighs less 
than two pounds and has a size of 5 in. 
x 6 in. x 24 in. A bimetallic spiral is 
used in the temperature recorder. A clock 


movement, wound by a knob extending 
through the back of the case, rotates the 
chart, while a friction hinge on the pen 
arm permits the arm to be swung clear of 
the chart for chart replacement. The case 
is cast aluminum, finished in satin black, 
with a polished chrome bezel. The instru- 
ment comes packed in a hinged container 
which also contains a supply of charts and 
ink. If desired, a leather carrying case is 
available. 


Contour Grinder 


A contour grinder for finishing dies, 
gauges, templets, and special shapes has 
been announced by Stanley Electric Tool 
Division, New Britain, Conn. Complete 
equipment for this grinder, which is desig- 
nated as Contour Grinder No. 150, includes 


a ¥% hp. motor that operates at a speed 
of 18,000 r.p.m., a work table with a 12 
in. x 12 in. top, and an adjustable light 
fixture together with chuck, arbor, an as- 
sortment of mounted points and rotary files, 
and a six-foot extension cord. This tool is 
furnished in 110, 125, 150, 220, 230 or 
250 voltage as specified. 


Heavy-Duty Field Rheostat 


A heavy-duty field rheostat, designed for 
adjusting speed of motors in severe indus- 
trial service and designated as type JM, has 
been announced by Westinghouse Electric 
& Manufacturing Company, East Pittsburgh, 
Pa. This rheostat consists of a faceplate 
with contact arm and resistors of the tube 


type assembled as a unit in a frame. The 
faceplate provides 60-point speed control. 
Individual tubes may be removed and re- 
placed, either for repair or to change the 
characteristics of the rheostat. This entire 
assembly is mounted in a wall-mounting 
sheet-steel enclosure in a manner so that 





it may be removed without disturbing any 
wiring or conduit. The enclosing box has 
a perforated metal top and bottom for ven- 
tilation and contains a knockout for % in. 
or 1 in. conduit in the bottom near the 
back. The front cover is removable. A 314 
in. handwheel is mounted on the rheostat 
shaft. For remote control, a 5 in. sprocket 
for chain operation may be supplied. 


Metal Parts Cleaner 


Magnus Chemical Company, Inc., Gar- 
wood, N. J. has announced Magnus No. 78, 
a new product for cold tank cleaning of 
metal parts by the process of emulsion 
degreasing. The manufacturer claims that 
this product quickly and completely removes 
all mineral oil, dirt, grease, carbon, soot, 
lacquer, paints and similar coatings; and 
that it is non-corrosive to metals and will 
not injure gaskets and packings. 


Magnetic Clutch-Brake 
Combination 


A magnetic clutch-brake combination 
which provides a positive clutch, friction 
clutch and friction brake has been an- 
nounced by the Stearns Magnetic Mfg. Co., 
Milwaukee, Wis. This mechanism, styled 
“FFP,” can be engaged at normal motor 


speed, and it is claimed to be the only 
type of magnetic friction device which gives 
smooth acceleration, positive non-creep run- 
ning and split second, disc brake stopping. 
One push button for starting and another 
for running, and any convenient number 
for stopping may be used for its operation. 
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Better a pat on the back 
while living 


than a bucket of tears on 
the face when dead 





KALAMAZOO VEGETABLE PARCHMENT CO. 


Parchment ° Kalamazoo 





- Michigan 
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The Paper Industry Safety Contest 


July 1, 1938 to June 30, 1939 
Out of 162 mills reporting for March, 15 have perfect record 





PERFECT SCORES 
Division |—Pulp and Paper Mills 





PARTICIPANT MILL LOCATION 





| GROUP A 





GROUP B 





GROUP C 





GROUP 
8 Bing Fibre Company, Inc. 
nited States Gypsum Company 
Paper Corp. 


& Whitney Co. 


Fibre Company, Inc. Hayes 





Division 1|—Paper and Board Re-Manufacturing 





Van Wert 
Shreve 
i 


>>> USING SAFETY KNOWL- 
EDGE TO GOOD ADVANTAGE, 
workmen in the Consolidated Water 
Power and Paper Company saved the 
life of Robert Schenk, woodroom em- 
ployee, on April 26, by applying a 
tourniquet to a bad wound on his left 
arm caused by a large circular saw. 


4 


>>» WITH BUT ONE ACCIDENT 
EACH, the Port Edwards and Nekoosa 
mills of the Nekoosa Edwards Paper 
Company were tied during the month 
of March in the inter-mill safety con- 


test. 
* 


NO ACCIDENT 
IN 141 DAYS 
AT THILMANY 


The upper mill of the Thilmany 
Pulp and Paper company at Kaukauna, 
Wisconsin, has run 141 consecutive 
days as of April 29 without loss of 
time from an accident to set a new rec- 
ord, it has been announced by L. C. 
Smith, personnel director. A system of 
safety flags is used, in which the com- 
petition between the upper and lower 
mills is indicated. If a loss of time 
accident occurs, the indicator flag for 
that mill is lowered for three days. 
Chances on a monthly prize are nulli- 
fied, also, by an accident in either mill. 
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"You Can Take I# For Granted"— 


This man has 


7 OLVAY es : FACTS worth 
, ul cd | (j l ofa 


money fo you 


IS ALWAYS STANDARD! 


When a Company has maintained the most rigid of production 
standards over a period of 55 years .. . you can rely upon its 
name and on its products! Scientific methods . . . exacting 
supervision have made SOLVAY LIQUID CHLORINE a | bleaching 
agent on which you can depend . . . that you can take for 
granted will be always pure, always eatiorm, when you receive it! 


And when you place your order with Solvay for LIQUID 
CHLORINE ... SODA ASH ...CAUSTIC SODA... you are 
guaranteed fast, sure, on-time deliveries. You are relieved of 
worry, of check up ... time spared for your own problems. 





Write for full information and prices. Ask for free @ You'll say, “There IS 
copy of 44-page book “SOLVAY LIQUID CHLORINE.” something new under the 


SOLVAY SALES CORPORATION sun” when a Lewellen rep- 
— ina resentative tells you about 


The Solvay Process 
40 RECTOR STREET NEW YORK the new Lewellen Variable 
Speed Motor Pulley. It is 
definitely a new milestone in the 
history of speed control equip- 
ment—a triumph in engineer- 
ing. More than 40 years experi- 
ence in speed control engineer- 
ing is built into this new Pulley. 
You naturally expect it to have 
exclusive, important features. It 
has. Why not call a Lewellen 
representative NOW and get 
the facts? A complete descrip- 
tive catalog, just off the press, 
is yours for the asking. 








LEWELLEN MANUFACTURING CO. 
COLUMBUS, INDIANA 


Lewellen Knows Speed Control 


CONNERSVILLE . 
LEWELLEN 


VACUUM PUMPS for low oper- Varialle Speed 
ating cost and reliable vacuum on MOTOR PULLEYS 
flat boxes and suction rolls for 


Vacuums up to 26” Hg. 


ROOTS-CONNERSVILLE BLOWER CORP. 


905 Monroe Avenue Connersville, indiana 
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WISCONSIN MILLS CARRY ON 
LARGE-SCALE REFORESTATION 


Anarrious programs of refores- 
tation for future pulpwood supplies are 
being carried on again this year by two 
large central Wisconsin paper mills. 
They are the Nekoosa-Edwards Paper 
Company, operating mills at Port Ed- 
wards and Nekoosa, and the Consoli- 
dated Water Power & Paper Company, 
which has plants at Wisconsin Rapids, 
Biron, Stevens Point, and Appleton. 
Nekoosa-Edwards, a pioneer in for- 
estry work among Middle Western 
paper mills, having started large-scale 
plantings in 1928, will produce about 
1,500,000 trees ready for planting this 
year, according to Assistant Forester 
C. E. Hyer. They are about one-third 
Jackpine used by the firm’s Nekoosa 
kraft mill, one-quarter Scotch pine, and 
one-quarter Norway pine. The rest in- 
cludes various pines, spruces and firs, 
and some ornamental stock sold to 
individuals for decorative purposes. 
Nepco is concentrating its reforesta- 
tion work right in central Wisconsin, 
adjacent to its mills, to minimize trans- 
portation costs when the trees mature 
twenty to twenty-five years hence. Of 
about 26,000 acres of land now owned 
in the area, much of it obtained on 
delinquent tax certificates, around 


22,000 has already been reforested or 
has substantial growths of naturally 
seeded timber on it, and the balance 


will be planted soon. About 600 acres 
will be planted this year. 

Nekoosa-Edwards intends, eventu- 
ally, to make its Nekoosa kraft mill 
entirely independent of outside pulp- 
wood supplies, according to Forester 
F. G. Kilp, a graduate of the Univer- 
sity of Wisconsin and formerly with 
the Forestry Department of the Wis- 
consin State Conservation Department. 

Consolidated’s reforestation work, 
under Forester E. B. Hurst, a graduate 
of The New York State College of 
Forestry, differs somewhat in that most 
of it is spruce, used for pulpwood for 
the new coated book stock. The Con- 
solidated’s Biron nursery, started in 
1931, will produce this year about 
140,000 Scotch pine, 225,000 white 
spruce, 15,000 white pine and 4,000 
Norway — plus some ornamental 
stock. € nursery’s production is 
about 750,000 seedlings per year, ac- 
cording to Superintendent Orie Reed, 
who is clerk and scaler at the mill's 
logging operations at Summit Lake, 
Wisconsin, during the winter. 

About 50 men will be engaged most 
of the summer reforesting 400 more 
acres in land owned by Consolidated in 
Forest and Langlade counties, northern 
Wisconsin. Over 3,000 acres have so 
far been reforested by the firm in 
northern Wisconsin. 





>>» AS THE INTRODUCTION 
TO A PAPER INDUSTRY DISPLAY 
at the New York World’s Fair, Crane 


Company, Chicago, has erected the 
familiar figure of a newsboy holding 
out a newspaper. The figure is de- 
signed to impress the consumer with 
the fact that a vast machinery of paper 
manufacture and distribution lies 
hind the paper products which reach 
their ultimate destiny in the perform- 
ance of some service for the average 
man. A pipe, equipped with valves 
and fittings, Sirects the attention of the 
onlooker from the figure of the news- 
boy and his newspaper, to a large mural 
in the background, a part of which is 
a Pulp mill represented by a silhouet- 
ted cutout. 


aa 


SEABOARD RY. 
APPOINTS NEW 
IND. FORESTER 


Newly appointed as industrial for- 
ester for the Seaboard Air Line Railway 
is Charles A. Gillett, who succeeds 
A. E. Wackerman in this position. Mr. 
Wackerman has accepted a position 
with the School of Forestry, Duke Uni- 
versity. 

Mr. Gillett’s appointment is in line 
with the furtherance of the forestry 
program announced by the Seaboard 
road about two years ago, and which 
has as its — purpose the promo- 
tion of sound forestry practice to the 
end that a continuing supply of timber 
may be available for pulp and paper 
mills, saw mills, etc., in de six south- 
ern states served by the railroad. 

Mr. Gillett is well known by reason 
of his work with the Arkansas Forestry 
Commission, which has the reputation 
of being one of the best state organiza- 
tions in the Southern pine region. 











Left—Workmen at the Consolidated Water Power & Paper Company's Biron (Wis.) nursery pulling white spruce 







seedlings preparatory 
of men lifting 2-year old seedlings from Nekoosa-Edwards Paper Company's nursery 
for transplanting into areas to be reforested. 
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UNIFORM ° 
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SUPERIOR ° 


English China Clays Sales Corporation 
551 Fifth Avenue, New York City 


CLAYS 


DEPENDABLE 
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STOCK PREPARATION EQUIPMENT 


Milts 


MACHINE WORKS Inc. FULTON, N.Y. 

















HARDY S. FERGUSON & COMPANY 


CONSULTING ENGINEERS 
200 FIFTH AVENUE NEW YORK CITY 


Hardy S. Ferguson—Member A.S.C.E. A.S.M.E. E.1.C. 
Moses H. Teaze—Member A.S.C.E. A.S.M.E. E.1.C. 
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experience desirable—Sales Record essential. Give details, 


confidential. Address Box 295, Fritz Publications, Inc. 


SALESMAN WANTED—Pulp and Paper Mill Equipment. Mill 
salary, 
references first letter to be considered. Reply will be held strictly 


PULP AND PAPER MILLS 

AND OTHER INDUSTRIAL PLANTS 
STEAM AND HYDRO-ELECTRIC 
POWER PLANTS 

DAMS AND OTHER HYDRAULIC 


Consultation, reports, 
valuations, 
and complete designs 
and engineerin, 
supervision for the 
construction and 





cqmipment of STRUCTURES 











VEST POCKET POWER PLANTS 


4 Small space occupied, any capacity, low over-all operating costs, high and 
4 extreme efficiencies, reliability, low toltia) investment. 

Complete power plants to meet any. operating conditigne of Pulp and Paper 
mills or other Industrial service. ing 


nachna oo wen 


FERGUSON ENGINEERS 























@ COES knives have 
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EVAPORATORS & FILTERS for Pulp Mills 


SWENSON EVAPORATOR COMPANY 
15653 Lathrop Avenue 
Harvey (Chicago Suburb), lil. 









Pulp and Paper Mill Screens 


of STAINLESS STEEL—COPPER—BRONZE— 
MONEL— CHEMICAL RESISTING ALLOYS 


Perforations that are accurate in size and alignment 
ANY METAL »« ANY PERFORA 


arrington & Kin 
RATING OTe) 


PERFOR 
5654 Fillmore St., Chicago, Ill., 114 Liberty St, NewYork,N.Y. 
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LORING COES COMPANY 


Worcester e Massachusetts 










UTHER COUNTRIES 


U. S. TO STUDY 
PAPER MARKET IN 
SOUTH AMERICA 


An intensive survey study of South 
American and Latin American market 
possibilities for United States wood 
pulp and paper products will be under- 
taken by the Forest Products Division 
of the Bureau of Foreign and Domes- 
tic Commerce as part of the Depart- 
ment of Commerce “aids to business” 
program. The survey was instigated by 
the request of representatives of the 
billion dollar wood pulp and paper 
industry. 

Since South American trees are not 
particularly suited to the manufacture 
of pulp, large quantities of this com- 
modity are being imported from vari- 
ous European sources. The recent in- 
stallation of 15 new mills in the South 
will add 1,500,000 tons of kraft pulp 
to the United States productive capac- 
ity at the end of the year and while 
a large part of this additional produc- 
tion will be used by the domestic paper 


industry, it is apparent that foreign 
markets must be developed if the new 
pulp mills are to be operated at capac- 
ity, Secretary of Commerce Harry L. 
Hopkins said. 

The survey will be conducted in 
Argentine, Brazil, Chile, Colombia, 
Peru, Venezuela, Bolivia, Ecuador and 
Uruguay as well as in Cuba and Mex- 
ico. Thorough reports on all wood 
pulp and paper mills; their equipment, 
production, trends of the industry, 
present sources of supply and price in- 
formation will be made in these coun- 
tries. A second report on marketing 
conditions of converted paper products 
such as container ben - shipping 
containers, wrapping paper and hess 
also will be made. 

* 


>>> THE WENCHI (CHINA) 
PAPER MILL PROJECT, semi-gov- 
ernmental enterprise, will use its paid 
up capital amounting to 700,000 yuan 
(yuan equals about $.1602 United 
States currency) to establish a paper 
mill in Kating, Szechwan. 





—and your pipe costs will come down! 


T IS strange but true that in many 
mills heavy wrought pipe is being 
used for jobs that could be handled 
by Taylor Spiral at a remarkable 


saving. 


Never forget that Spiral Pipe as made 
by Taylor Forge is about 50% lighter 
than wrought pipe of equal strength 
and more than 50% below it in in- 


stalled cost. 


Reinforced from end to end by the 
tough, stiff, spiral seam, Taylor Spiral 
Pipe is stronger in every way than 
even a seamless tube of equal gauge. 
It is the paper mill's own pipe—easi- 
est to install—easiest to remodel. And 
remember that Taylor Light Weight 
Fittings and Special Fabricating Ser- 
vice are the answer to the most intri- 
cate pipe layout. 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: Chicago, P. ©. Box 485 . . New York Office: 50 Church St 








BRITAIN EXPANDS 
FOIL INDUSTRY 


During recent years, a welcome 
change ‘has been noted in the position 
of films and foils in Britain. The 
manufacture of these materials was 
for a long time a foreign monopoly, 
and while the base for the millions of 
feet of ciné positive and negative film 
used annually in this country is still 
imported from abroad, the home film 
base industry is growing steadily. Cel- 
lulose acetate, nitrocellulose and ethyl 
cellulose films and foils manufactured 
in Britain are now used for photo- 
graphic purposes and electrical insula- 
tion, for semi-rigid transparent con- 
tainers, and for a variety of uses. 

Statistics recently published reveal 
a very satisfactory change in the British 
position of the transparent cellulose 
wrapping foils, of the type known 
widely under the registered trade name 
of Cellophane. Until a year ago, the 
United Kingdom was an importer 
rather than an exporter of these ma- 
terials, but during 1938 exports ex- 
ceeded imports by approximately 14,- 
000 cwt., largely as a result of the 
operation of the new factory of the 
British Cellophane Company at Bridg- 
water, Somerset. The bulk of this ex- 
port goes to Australia, South Africa, 
and Eire, but Canada, the only British 
country manufacturing transparent foil, 
also draws part of her requirements 
from England. It is reported that 
plans for the production of transparent 
foils in Australia are now in hand. 

Sd 


The Spring Session of the Leipzig 
Trade Fair, Leipzig, Germany, was the 
best attended in its 700-year history, it 
was revealed recently. A total of 331,- 
256 buyers was attracted from seventy- 
two countries. This was an increase of 
27,256 over last year. 

The Fair comprised 9,894 exhibits 
of every type of art and industrial prod- 
uct, including 557 from thirty-two for- 
eign countries. The exhibits showed a 
gain of 383 over last year. 

The Spring Fair which lasted from 
March 5-13, was the 1,981st session. 
A complete account of the Leipzig Fair 
was presented in the April (1939) issue 
of THE PAPER INDUSTRY AND PAPER 
WonrLpD. 





Consider 


HOOKER 
part of 


your research 
department 





Many mills have been definitely 
helped to produce profitable new 
products, to improve their stand- 
ard lines and to reduce produc- 
tion costs with the help of Hooker 
paper specialists and Hooker re- 
search laboratories. 

The same service is available 
also to you. We shall be glad to 


discuss how your interests and 
ours may be related. 
KOOXS 
ie 
HOOKER ELECTROCHEMICAL CO. 


Eastern Offices: 
Lincoln Building, New York 


Works: Niagara Falls, N.Y. 


Western Sales Offices: 
Tacoma, Wash. 


Works: Tacoma, Wash. 








CAUSTIC SODA 
LIQUID CHLORINE 


Bleaching Powder. Muriatic Acid and Solvents. 
Insecticides. Dye, Pharmaceutical and 
Perfume Intermediates 
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WITH AUTOMATIC 
SEAL FEED 


Makes Strapping 
a 5 Second Job! 


The Stanley “Ace” weighs only 
10 pounds, 3 ounces. It’s fast, 
and simple enough for any be- 
ginner to “make time” with — 
right from the start. Positive 
spring feed holds seals in maga- 
zine in any position. Easily loaded 
with clip of 100 seals. Available 
in 3 sizes, for 4", ¥%” and 2” 
strapping, with a complete line 
of accessories and with special 
attachments which Stanley engi- 
neers will design for your work. 

Write for the story on how 
you can get one of these tools, 
or ask for demonstration. The 
Stanley Works, Steel Strapping 
Division, New Britain, Conn. 


STANLEY 


STRAPPING SYSTEM 








— 

READY TO GO, loaded with 
10) Stanley Seals, the ‘‘Ace’’ 
is placed in position. End of 
strappinp is brought from 
coil, around box, and feed 
into the “‘Ace’’ until it hits 
the stop. 


THREAD STRAPPING 

THROUGH guides and 

Straplock. Strapping is 

automatically aligned 

against back wall of the tool. 
_ 


TENSION LEVER “A” 
— strapping tight. On 
large containers the ‘‘Ace’’ 
offers unlimited take-up, for 
the tension lever takes a new 
grip on the strapping every 
time it is swung back. A 
few quick pulls will take up 
a foot of strapping. 


“ 


WITH STRAPPING TEN- 
SIONED, ‘‘cut and seal’’ 
lever ‘“B’’ is moved forward. 
Tool steel jaws cut the 
strapping easily, leaving no 
weste. Stanley Seal is auto- 
matically placed on the strap- 
ping and crimped, making a 
secure, flat, non-slip seal. 


JOB FINISHED. As the two 
levers are returned to posi- 
tion, a new Stanley Seal is 
automatically fed into place, 
and the free end of strapping 
held in tool ready for the 
next job. The whole strap- 
ping operation requires but 
two motions and takes only 
5 seconds! 











For a number of years, Hilpert and his 
co-workers have questioned the existence 
of true lignin in certain woods. The pre- 
vious work of other authors indicates that 
by using fuming hydrochloric acid, or 64 
per cent or 78 per cent sulphuric acid, the 
“lignin” content of beechwood was found 
to be 22-24 per cent. The present article 
shows that this is no fictitious value, and 
is substantially correct. For example, by 
using one cc of HNO3(d. 1.395) per 49 cc 
of dioxane, and digesting 2 grams of wood 
flour with this mixture on a steam bath for 
6 hours, the total polysaccharide residue, to- 
gether with varying amounts of lignin was 
determined. If slightly more (1.5 cc) of 


HNOg3 was used in the organic solvent, 
further delignification was obtained. In 
fact it was shown that the total polysac- 
charide content (corrected for residual lig- 
nin) in all instances in which an excess 
of HNOg was avoided, was 77.0-78.1 per 
cent. Only if two or more cc. of the acid 


were used, or if attempts were made to 
secure complete delignification by the use 
of mild bleach (like NaClO or H2O2) 
were these values markedly lowered. This 
is confirmed by results obtained with a 
modification of the holocellulose determina- 
tion. In this simplified procedure, mild 
successive treatments of the wood with 
chlorine followed by ammonium hydroxide 
{or Ca(OH)s] also yielded 76.3 to 78.1 
per cent total polysaccharides. Here too 
the lignin could not be completely removed 
without some loss of carbohydrates—but 
in one instance only 1.8 per cent lignin 
remained in the holocellulose. There can 
no longer be any doubt that lignin (i.e. the 
non-polysaccharide complex) occurs in the 
cell walls of beechwood. O. Miiller and 
M. Bartholme. Papier-Fabr. 37, 103-5 
(1939). 


The Cause of Pitch Troubles 

One of the chief factors that gives rise 
to pitch trouble appears to be the free sus- 
pended resin, which is no longer held 
within the resin canals. There is however 
no constant ratio between this suspended 
resin and the occluded resin. This appears 
to be an indeterminate function of the 
quality of the wood, the method of deligni- 
fication, and further treatment of the pulp. 
Adopting the hypothesis that the greater 
part of this “free’’ resin when treated with 
alkali, may be removed from the fibers by 
saponification or peptization followed by 
washing, the present author inaugurated a 
series of experiments on the influence of 
dilute alkali solutions on pitch. His data 
indicate that the greater part of the resin 
remains occluded within the cells, and that 
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the so-called mobil resin (i.€. that outside 
of the cells) in a normally delignified 
sulphite pulp does not exceed 1/5 to 1/3 
of the total resin content of the pulp. 
Pitch troubles are also associated, in part 
with the varying chemical components of 
the resin. 

It has been definitely shown that of the 
various resin components, the resin acids 
are not sticky but rather brittle; the fatty 
acids are oily or doughlike, and more or 
less sticky, and the unsaponifiable matter is 
waxy or putty-like, and in general very 
sticky. These findings of previous inves- 
tigators are confirmed by the present study. 
In the actual “pitch”, about 14 is insoluble 
in ether and benzol. The unsaponifiable 
portion of these extractions is about 22 per 
cent, while the unsaponifiable matter of the 
total resin of the pulp is about 25 per cent, 
so the neutral components in the pitch are 
not increased over those in the total resin. 
There seems to be no quantitative relation 
between pitch separation and the amount of 
unsaponifiable matter. The fatty acids com- 
prise roughly half of the total pitch which 
also contains 30 per cent resin acids. The 
main portion of the ether-benzol extract was 
exceedingly sticky and viscous. When this 
was followed by methanol or by further 
benzol extraction the residue was not gum- 
my. The residues always contain metallic 
derivatives of the acids in the pitch. The 
author has studied the ash content of ex- 
tractives from various sources (pulp, knots, 
resinous deposits, etc.), often this ash con- 
tains copper. Relatively large amounts of 
iron may also be present. Lime appears to 
be absent. Evidently the fatty acids com- 
bine with the metals, forming in part 
gummy, soap-containing pastes, and in part, 
peptized particles, for which the fiber does 
not show the same adsorptive capacity that 
it does (for example) for rosin size. Fatty 
acids, like oleic acid, attack copper and 
copper alloys very markedly, and thus form 
the extremely gummy, adhesive mixture of 
copper salts and free acids found in pitch. 

These pitch deposits are evidently ex- 
ceedingly complex and variable mixtures, 
and their genesis is not always clear. This 
work has been discussed by O. Brauns, who 
offers the following constructive comments. 
The “freeing” of resin during the sulphite 
process seems of primary importance in ex- 
plaining later difficulties. For example the 
per cent SOg in sulphite liquor should be 
carefully watched in mills experiencing 
pitch troubles. Furthermore the amount of 
liquor used must depend on the way in 
which the digester is charged. Brauns 
agrees with Klingstedt that the free resin 
is really responsible for the difficulties; 
however, it appears impractical to remove 
this on a commercial scale by subsequent 
alkaline treatment although a chemical study 


of alkali soluble components is indicated. 
Brauns shows that by using colloidal pep- 
tizing agents this free resin may be kept 
suspended so that later damage is avoided. 
He also substantiates the finding that the 
fatty acids, their suspensions, and heavy 
metal salts are important in the occurrence 
of pitch troubles. The work is also dis- 
cussed by O. Bryde, who states that chem- 
ical studies of the free resin, the determina- 
tion of iodine number, acid number, saponi- 
fication number, per cent unsaponifiable 
matter, etc., do not give much indication as 
to how the resin will behave in practice. 
Bryde suggests that a “dropping point’’ 
(Tropfpunkt) determination gives an index 
of the sticky properties of the resin. Evi- 
dently this is influenced by volatile oils 
(removed at 40 deg. C. in vacuo). Bryde 
also finds a correlation between a high per 
cent alkali-extractive and gumming prop- 
erties of the resin. The ether-insoluble mat- 
ter seems to be of importance. Invariably 
these residues seem to form the nucleus for 
separation of resin particles. They may be 
chemically unrelated (e.g. humin-like sub- 
stances, sand, fillers, and metallic salts). 
Even air bubbles may have some signifi- 
cance in pitcht separation. Klingstedt an- 
swers Brauns by stating that in a pulp mill, 
through subsequent treatment with aqueous 
alkali, 30 per cent of the rosin content was 
removed; and pitch troubles were over- 
come. F, W. Klingstedt Papp-travaru- 
tidskr. Finland 20, 22-30 (1938); Papier 
Fabr. (Abs.) 37, 33 (1939). 


Physical Properties 
of Black Liquor 


The following points were investigated :— 
(a) the relation between deg. Bé and the 
temperature; (b) specific heat; (c) deter- 
minations of total solids (made at varying 
concentrations) ; (d) the per cent inorganic 
matter on ignition, per cent NagO in the 
dried residue. (a) was determined by 
means of pycnometers, and up to 34 deg. 
Bé, the variations were usually less than 0.1 
deg. Bé, in the case of 3 black liquors of 
totally different origin. Above this point, 
however, there are marked differences be- 
tween the black liquors obtained from 
spruce and from pine. Under (b), a meth- 
od previously described [Papir-J. 22, 247 
(1934)]} is used with slight modifications. 
A 750 milliliter thermos bottle serves as 
calorimeter. (c) is actually carried out as 
a water determination by distillation with 
350 milliliters of xylol (with about 25cc 
of black liquor). Under (d) Moe's meth- 
od, was used. This involves treating with 
an excess of HCl, driving off the excess 
and titrating (the Cl ion). The sulphates 
and small amounts of NaCl originally pres- 
ent must be determined in separate samples 
of dried black liquor. However, the per 
cent of the latter is very low. 

Conflicting data obtained from various 
mills, on the relation between deg. Bé and 
total solids, are due to varying methods of 
determination, quality of wood used in the 
cook, technique of cooking, and also on the 
fluctuating ratio of organic to inorganic 
matter in the black liquor. These latter 
fluctuations may be very great. For ex- 
ample, in an American black liquor, the 
total solid contained 55.3 per cent organic 
and 44.7 per cent inorganic matter, while 
in a Norwegian black liquor the ratio was 
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FINISH av TRIM 


PRO and CON 


Every day this proposition becomes increasingly obvious to Technical Engi- 
neers and Plant Superintendents: 





“the more water carried by the sheet to the dryer, the more must be evap- 
orated at higher cost in order to maintain production, - - and, con- 
versely, by increasing extraction of water at the presses, more paper will 
be dried more rapidly perfectly and economically at lower cost.” 


That is why TENAX FELTS are tailored to fit each machine, and why they are 


chosen for Capillarity, for Prevention of “Cockling”, for high speeds under 
high pressures over long runs. 





**Non-Users Are The Losers”? 


LOCKPORT FELT COMPANY 


Newfane, N. Y.—U.S.A. 














We design, build, and equip com- 
plete new Plants, ready to operate. 
Our preliminary suggestions are 
yours without cost or obligation. 


Ferguson 


ENGINEERS AND BUILDERS 


CLEVELAND, OHIO NEW YORK 
Hanna Building 25 West 43rd Street 














GEORGE F. HARDY 
Consulting Engineer 
305-309 Broadway, New York City, N. Y. 
Member—Am. Soc. C. E.—Am. Soc. M. E.—Eng. Inst. Can. 


Consultation—Reports— Valuations — Estimates — Paper 
and Pulp Mills —Hydro-Electric and Steam Power 
Pla ans and Specifications 








J.W. HEWITT MACHINE CO., Inc. 


Neenah, Wisconsin 
Builders of 


Paper Making Rolls and Special Machinery 
Roll Grinding a Specialty 











Record 2-way (2 Port) Flanged 
Pulp and Paper Stock Valves 





@ Clear-Way type, worm gear equi with 
handwheel pd handle for quick —* 


@ Note the self reading flow indicator. Gates 
ground standard taper, skeleton type. 


@ Specially serviceable for beater or mixer fur- 
nishing. 
@ Sizes from 3 inches to 16 inches. 


Manufactured by 


Record Foundry & Machine Co. 


Livermore Falls, Maine 
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71.5 to 28.5. This shows the limitation 
of the simple density determination in mak- 
ing comparative calculations on different 
liquors for the total solids and the com- 
position are also very important. A. Bas- 
berg, Papir-J. 26, 338-46 (1938); Papier- 
Fabr. 27, (Abstracts), 38. (1939) 


The Characterization 
of Various Pulps 


This is an important study of the chem- 
ical, mechanical and optical properties of 
approximately 30 different sulphite and 
sulphate pulps, some of them bleached, 
some totally unbleached, some partially 
bleached, some used exclusively for paper, 
some for rayon manufacture and some for 
both. The initial raw materials included 
straw, chestnut, unnamed hardwoods, spruce, 
beech, pine, poplar, and unidentified coni- 
fers. The data obtained included alpha- 
cellulose determinations (which range from 
63.8 per cent in a sulphate chestnut pulp 
to 99.35 in Ee a coniferous sulphate pulp) ; 
xanthogénate viscosity measurements (using 
the falling sphcre method in 3 per cent 
solution, and ranging from 1 second to 
286 seconds depending on the nature of the 
pulp); methanol-benzol (1:1) extracts; 
furfurol (where the range was from 1.22 
to 16.52 per cent); ash (which ranged 
from 0.035 to 3.15 per cent); thickness- 
swelling volume [Dicken-Quellvolumen, ac- 
cording to Jayme and Steinmann, which 
served partially in the differentiation of 
paper pulps and rayon pulps (since above 
a value of 746 cc/100g the pulps no longer 
included those used in rayon production) } ; 
copper number [which also shows a wide 
range, with 0.44 for spruce sulphite 
(bleached) at one extreme and 4.1 for 
bleached chestnut sulphate at the other}. 

In testing mechanically, the beating time 
in minutes required for various pulps to 
attain 82 deg. S. R. (usually from an initial 
S. R. of 16 deg.), and the resistance to 
beating (i.e. time in minutes) required by 
an individual pulp to reach 50 deg. S. R. 
in a Jakromill were determined. So were 
the relationships between beating time and 
the following:—tear length, Elmendorf test 
and folding endurance. The interdepend- 
ence of tear length and deg. S. R. and total 
strength with “beating resistance’ were also 
studied. These relationships are shown 
tabularly as well as graphically. 

Perhaps the best graphical presentation 
of the “total strength”, is shown in Figure 
1. Here the black rectangle at the left is 
tear length, followed by another represent- 
ing the Elmendorf test, followed by a third 
(or none) giving the number of double 
folds in folding endurance. This figure 
requires some explanation. The samples 
marked (at the extreme left) Bb6 to KSP 
are bleached sulphate or sulphite pulps, all 
prepared from hardwoods. Those begin- 
ning with Cs through S; are coniferous 
sulphite pulps, bleached (gebleicht) or half 
or unbleached (halb oder ungebleicht). 
Then follow samples Bb2 to Cg, all of 
which are coniferous sulphate pulps 
(bleached, partially bleached, or un- 
bleached). Finally there is a group of 
rayon pulps, prepared from both hardwoods 
(Lanbholz) and softwoods (Nadelholz). 
Arbitrarily the authors have chosen 10,000 
meters as a 100 per cent tear length, 100 
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as the 100 per cent Elmendorf test, and 
8000 as the ideal, high folding endurance 
number. 

It is obvious, that in general, paper pulp 
made by the sulphate process, from conif- 
erous woods is the strongest. However 
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it must be pointed out that sample Ee 
which is mechanically the weakest, and 
which has evidently received special chem- 
ical treatment so that its alpha cellulose 
content is 99 per cent (the highest of the 
series) is a bleached, coniferous, sulphate 
used in rayon manufacture. This same pulp 
(E2) shows the greatest resistance to beat- 
ing, has a very low Cu. number, a very 
low ash content, very low furfurol yielding 
components, and the highest xanthogenate 
viscosity of any of the samples examined. 
Evidently then the chemical and physical 
tests require further amplification, and this 


is done by determining the degree of white- 
ness (using a Zeiss photometer, sphere re- 
flectometer and a blue filter K6), the mean 
fiber length, and the microscopic appear- 
ance of the pulp. This latter naturally 
furnishes data regarding the origin of pulp 


and also regarding its pretreatments. For 
example in Figure 2, is shown a coniferous 
sulphite pulp, purified by a hot chemical 
treatment. This pulp is moderately strong 
(cf. Figure 1). In Figure 3, we see pulp 
Eg the weakest mechanically, the purest 
chemically, which was purified by a cold 
chemical treatment. The authors indicate 
that by a careful study of all data, chem- 
ical, mechanical and optical, pulps may be 
well characterized. For details, the reader 
is referred to the original. G. Jayme and 
H. Pfretzschner. Papier-Fabr. 37 (Tech. 
Tl). 97-102; 109-115 (1939). 


Talcum as Paper Filler 


The occurrence, and physical and chem- 
ical properties of talcum are reviewed and 
its suitability as a paper filler is pointed 
out. In general a good talcum should not 
contain more than 4 or 5 per cent CaCOs, 
although for inferior papers as much as 
8 per cent carbonate may be allowed. Not 
over 2 per cent FegO3 should be present. 
Excessive carbonates (above 8 per cent) 
cause difficulties in sizing. Advantages in 
the use of talcum are:—improvement in 
the calendering, flexibility, and “feel” of 
the sheet, ease of retention by the fibers, 
and increase in uniformity and opacity of 
the paper. In printing papers, talcum de- 
creases wear of the type. It is good in 
production of unsized papers (for stamps). 
While many other loading materials like 
blanc fixe, CaCOs, or kaolin interfere with 
the sizing properties, talcum seems to im- 
prove them. It also adsorbs dyes, and is 
adapted for use in colored papers. How- 
ever it has some disadvantages. The color 
lacks the degree of whiteness of other load- 
ing materials, and furthermore the dewater- 
ing of paper is rendered more difficult 
when talc is used. A Esme. Papeterie, 60, 
1158-65 (Dec. 1938). 


Dewatering Pulp 


Using a 1 per cent pulp suspension, a 
pulp ‘‘sheet’”” was formed which had a fiber 
content of 7 to 10 per cent, by using a 
vat with a strainer bottom and by applying 
suction. The sheet was pressed between 
60-mesh screens and steel plates until the 
thickness remained constant. It is reported 
that when a pressure of 4000 grams per 
sq. cm. is applied the fiber content reaches 
41 per cent. However when this pressure 
is released, this fiber content drops to 34 
per cent due to water taken up from the 
screens. Swelling of the sheet due to this 
water absorption was studied in terms of 
water held within the capillaries of the 
fibers and in the spaces between the fibers. 
The swelling pressure of the cellulose ap- 
pears to be a function of the gel concen- 
tration, and this relationship is treated 
mathematically. Sedimentation volume is 
dependent on this swelling and also on the 
orientation of the fibers, with the smallest 
volumes shown by parallel fibers. The ten- 
sion in the capillary water is approxi- 
mately 30 grams per sq. cm. This tension 
serves to compact the sheet. Aging, or 
extensive drying, leads to a loss in water 
absorption rate and capacity. Swelling 
pressure seems related to the thickness of 
the sheet. O. Quiller. Papir-J. 26, 312-24 
(1938) ; through Bull. Inst. Paper Chem. 9, 
322 (1939). 
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Produce more 
UNIFORM CHIPS 
with these 


(Made with one or 
more slots) 


Made a superior, 
tough, edge - holding 
quality. Write for 
prices on these 
Knives or on Paper 
Cutter Knives, Band 
Saws or Circular 
Saws. 


SIMONDS SAW AND STEEL CO. 


FITCHBURG, MASS. 


1350 Columbia Road 127 So. GreenSt. 311 S.W. First Ave. 
Boston, Mass. Chicago, Ill. Portland, Ore. 








ELECTRIC & POWER EQUIPMENT 

2—3150 KVA Al. Chalmers turbo generator sets, 3 ph. 60 cy. 2300 V. 
3600 RPM, 250 Ib., 500° TT, with surface condensers. New 1925. 

1—625 KVA Al. Chalmers low pressure turbo generator set, 3 ph. 
60 cy. 240/480 V. 3600 RPM, 16 Ib. abs. or 150 Ib. gauge, con- 
densing. Sacrifice price for immediate sale. 

5—1200 HP 250 Ib. B & W boilers, ASME code. 

1—Complete epuatins power house with 3—350 HP 175 Ib. boilers, 
two 1875 KVA condensing AC turbo generator sets, pumps, 
swhds., condensers, etc. 

CHICAGO ELECTRIC Co. 


1324 W. 22nd St. Chicago, Ill. 
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the 1939 
PAPER and PULP MILL CATALOGUE 
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WATERBURY FELTS 





Are Made By 


H. WATERBURY & SONS CO. 
ORISKANY, NEW YORK 
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The MORRIS 


HYDRAULIC COLUMN 


News of interest to Centrifugal Pump Users 
































Three strike-outs 
and then Morris came to bat... . 


It wasn’t a ball game, but Morris certainly made a hit. 
Three other pump manufacturers one after another gave 
up the job of trying to design a non-clogging pump that 
would meet required efficiencies at two different conditions 
of capacity, head, and speed. The pumps designed by 
Morris did meet the guarantees, and passed the acceptance 
test with flying colors. More and more, engineers are 
learning to come to Morris for all their pumping require 
ments, standard or special. 








































A millful of Morris... . 


Many a mill uses Morris—for pumping clear and white 
water, thick and thin stock, for chemicals, boiler feed, 
general service and fire protection. Are you having trouble 
with your present pumps? Ask Morris about their special 
purpose pumps. Do you want higher efficiencies? Ask 
Morris about their guarantees. Do your present pumps 
wear out unduly fast? Ask Morris about their special 
wear-resisting alloys. Are you considering the purchase 
of new pumping equipment? Be sure to get a Morris 
quotation before you decide. The Morris bulletin on pumps 
for paper and pulp mills will interest every plant engineer. 
Copies sent on request. 





For authoritative recommendations on any pumping prob- 
lems, write to Morris Machine Works, Baldwinsville, 
N. Y. Representatives in principal localities. Export 
Office: 30 Church Street, New York. 
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IN THE UNITED STATES—Compiled by 
James Atkins, Registered Patent Attorney 


Inquiries should be addressed to James Atkins, Munsey Building. Washington, D. C. 


Apparatus for Imparting 
Stretchability to Webs 


Patent No. 20,970. William Wallace 
Rowe, Cincinnati, and Warren A. Morris, 
Wyoming, Ohio, assignors to The Paper 
Service Company, Lockland, Ohio, a cor- 
poration of Ohio. Original No. 2,034,421, 
dated March 17, 1936, Serial No. 622,698, 
July 15, 1932. Application for reissue 
March 16, 1938, Serial No. 196,304. 28 
Claims. (Cl. 154—30). In corrugating 
apparatus means presenting a corrigated 
surface adapted to move substantially in 
the same plane as a web, the corrugations 
im said surface being substantially disposed 
in the direction of travel of said web, means 
moving with the web acting to depress said 
web into the interstices of said surface, 
whereby portions of the said web are con- 
tracted widthwise more than other portions, 
and means adapted to hold each corruga- 
tion, continuously from the point of forma- 
tion at least until the formation of the next 
succeeding corrugation. 


Process of Making Neutral 
Sized Paper 

Patent No. 2,138,325. Walter A. Niv- 
ling, Newton Center, Mass. Application 
March 26, 1936, Serial No. 71,058. 5 
Claims. (Cl. 92—40). In a process of ob- 
taining a sized, substantially neutral web, 
the steps comprising subjecting the web 
forming fibers to the action of an aqueous 
bath containing a colloidal dispersion of 
aluminum resinate, a protective colloid, and 
ammonium hydroxide in sufficient amount 
to preserve in that portion of the bath in 
contact with the fibers a pH of at least 6.5 
throughout such period of contact, and 
thereafter drying the web to remove water 
and excess ammonia and to produce a sub- 
stantially neutral dried web. 


Unwinder and Winder 
Mechanism for Paper 
Machinery 


Patent No. 2,141,315. Charles P. Put- 
nam, Lockhaven, Pa., assignor to Beloit Iron 
Works, Beloit, Wis., a corporation of Wis- 
consin. Application September 27, 1934, 
Serial No. 745,659. 37 Claims. (Cl. 92— 
73). In combination with a supercalender 
having upper and lower rolls, of winding 
and unwinding mechanism comprising rota- 
tably supported frames adjacent said calen- 
der rolls, means on each of said frames for 
rotatably supporting a roll of paper in sur- 
face contact with the adjacent calender roll 
for the transfer of a paper sheet there- 
between, means for charging a roll of paper 
into one of said frames to supply paper to 
the supercalender, and means to discharge 
the wound rolls of paper from the other 
frame. The combination in a paper work- 
ing machine having a paper working roll, 
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of unwinding mechanism comprising a 
shaft positioned to one side of the vertical 
center line of said paper working roll, a 
pair of depending arms on said shaft for 
supporting a roll of paper to be fed to said 
machine, weights arranged to urge the roll 
of paper against the paper working roll to 
maintain said roll of paper in surface con- 
tact with said paper working roll to transfer 
the sheet of paper between the rolls in the 
area of contact, the roll of paper being 
driven through said contact, means for auto- 
matically and progressively varying the 
effect of the weights upon the roll during 
the unwinding of a roll to regulate the 
pressure between the roll of paper and the 
paper working roll. 


Apparatus for the 
Manufacture of Paper 
and the Like 


Patent No. 2,141,393. Edward Hutchins, 
Glens Falls, N. Y., assignor to International 
Paper Company, a corporation of New 
York. Application March 19, 1935, Serial 
No. 11,764. Renewed May 21, 1938. 3 
Claims. (Cl. 92—44). In a device of the 
class described, a paper making screen, 
spaced table rolls for supporting said screen 
and for draining water from fibrous stock 
carried by said screen to form a web, rotat- 
ably mounted means mounted above said 
screen and in staggered relation to said 
table rolls to impart a kneading and fibre 
distributing action to said stock, and an 
endless screen interposed between said 
means and paper making screen to drive 
said means. 


Paper Feeding Machine 
Patent No. 2,144,057. Henning Hall- 
stream, Braintree, Mass., assignor, by mesne 
assignments, to Dexter Folder Company, 
Pearl River, N. Y., a corporation of New 
York. Application April 21, 1937, Serial 
No. 138,119. 31 Claims. (Cl. 271—38). 
A machine for separating sheets from the 
top of a pile one at a time and feeding them 
forward, comprising separating gripper 
means at the rear edge of the top sheet 
movable upwardly rearwardly, and forward- 
ly; and actuating means for causing the 
gtipper means to seize the top sheet at the 
lowermost position of said means and for 
imparting said three movements to said 
gripper means in the sequence named. 


Method of Operating 
Digesters and Apparatus 
Therefor 


Patent No. 2,141,384, Edward M. Frank- 
el, New York, and Edward H. Barry, Dobbs 
Ferry, N. Y., assignors to West Virginia 
Pulp & Paper Company, New York, N. Y., 
a corporation of Delaware. Application 


April 10, 1935, Serial No. 15,510. 2 Claims. 
(Cl. 92—7). In the method of pulp manu- 
facture consisting in cooking cellulose ma- 
terial with acid liquor in a digester and 
relieving the digester at constant pressure in 
excess of a predetermined maximum, the 
improvement which consists in bringing the 
digester up to said maximum pressure solely 
by applying steam under constant pressure 
on the upstream side of a fixed orifice 
chosen with respect to the steam require- 
ments of said digester, said requirements 
being constant during the period of steam- 
ing, conducting the steam passed by said 
orifice to the digester and maintaining said 
constant steam pressure against said orifice 
and the steam flow resulting therefrom 
throughout the entire steaming period 
whereby no further regulation of the steam 
flow is had during the heating period. 


Pliable and Soft Paper and 
Manufacture Thereof 


Patent No. 2,137,310. Fritz Sommer, 
Berlin-Charlattenburg, Germany, assignor 
to the firm: Chemische Fabrik Grunau, 
Landsshoff & Meyer Akt. Ges. Berlin- 
Grunau, Germany, a company of Germany. 
Application March 18, 1936, Serial No. 
69,531. In Germany March 27, 1935. 8 
Claims. (Cl. 92—21). A method of in- 
creasing the pliancy and softness of paper, 
paper-cloths and paper-tissues, cOmprising 
the steps of preparing a paper pulp and 
adding thereto water soluble salts of con- 
densation products of lysalbinic acid with 
soap-forming acid selected from the group 
containing higher fatty acids and resin 
acids. 


Coated Fibrous Sheet and 
Web Material and Process 


for Making Same 

Patent No. 2,140,835. Erich Gebauer- 
Fuelnegg, Evanston, Ill., and Eugene W. 
Moffett, Gary, Ind., assignors, by mesne 
assignments, to Marbo Patents, Inc., a cor- 
poration of Delaware. Application April 
25, 1934, Serial No. 722,252. Renewed 
October 6, 1937. 6 Claims. (Cl. 91—68). 
Flexible, grease and moisture resistant sheet 
material suitable for wrapping purposes and 
the like, comprising a glassine sheet having 
firmly adhered thereto a thin grease and 
moisture resistant coating, composed essen- 
tially of a rubber hydrochloride having in- 
timately admixed therewith a chlorinated 
paraffin wax. 


Method for Sizing 
Photographic Paper 


Patent No. 2,143,809. John C. Trahey, 
Rochester, N. Y., assignor to Eastman 
Kodak Company, Rochester, N. Y., a cor- 
poration of New Jersey. Application March 
27, 1937, Serial No. 133,422. 5 Claims. 
(Cl. 91—68). The method of sizing paper 
which comprises removing a predetermined 
proportion of the air in the interstices of 
the paper by submitting the paper to a 
blast of steam tempered with a controlled 
quantity of air which has been heated to 
approximately the temperature of the steam, 
and immediately plunging the paper so 
treated directly into a sizing bath. 
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troubles.” 


“It cured our 
variable speed 








Said one converter 
discussing our— 


VARIABLE SPEED CLUTCH 


He used it to replace the slip belt drive, on a 
Dornbusch Embosser, by means of which the 
speed of the unit was varied. 


“We run the machine at any speed desired. 
Start it slow, increase speed as required, and 
let it operate on long runs with clutch slip- 
ping. It does the work better than we ever 
expected,” says this executive. 


We will supply name and address if desired. 
The clutch will solve your troubles just as it 
did for the above. 


HUDSON-SHARP MACHINE COMPANY 
Green Bay—Wisconsin 
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| FLEXIBLE COUPLINGS 


All Metal 
Forged Steel 


No Welded 
Parts 
* 
Oil Tight 
Free End Float 
Dust Proof 


Fully Lubricated 


Send for a copy of our 
Flexible Coupling Handbook 
= 


POOLE FOUNDRY & MACHINE CO. 
BALTIMORE, MD. 





























































—_ fitted with Sandusky 
Centrifugally Cast Shells are 
made to make paper. Each is 
made of the proper material to 
resist wear and corrosion. Bronze, 
brass and cast iron alloys are fur- 
nished in practically any diam- 
eter, thickness and length re- 
quired for making paper. 


ew made with Sandusky 

Shells are best because they 
are seamless, rigid, strong and 
free from internal strains. They 
stay round and true. They can be 
reground indefinitely. 


WHETHER you need a tough 
Monel Metal shell as illustrated 
above; or an inexpensive tube roll 
—it will pay you to specify San- 
dusky Centrifugally Cast. 


Bulletin 537 will aid you 
in selecting materials for 
rolls. Write for your 
copy. 


lus 
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Sandusky Foundry 


PRENLUBE re Vera sttite ( OM pany 
CAST ; 
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THE STORY OF 
LOUIS BLOCH 


bb At seven o'clock one morning in 
' March, 1894, a young man named 
Louis Bloch walked into the paper 
bag plant of the Crown Paper Com- 
pany in San Francisco, donned a pair 
of overalls, and began tying up paper 
bags. The young man’s pay was seven 
and one-half cents per hour. 

On April 8, 1939—45 years later— 
the same Louis Bloch, now Chairman 
of the Board of the Crown Zellerbach 
Corporation, was honored by officials 
and employees of the C-Z organization 
for his long years of service. It was 
particularly apropos that Mr. Bloch, 
who has served San Francisco in many 
a civic capacity, should be awarded his 
45-year pin on Treasure Island at the 
Golden Gate International Exposition, 
of which he is a director. In keeping 
with this anniversary theme, Mr. Bloch 
was presented with the pin by Mrs. 
Ludwig Schwabacher, widow of the 
late Ludwig Schwabacher, who was 
general manager of the Crown Paper 
Company at the time Mr. Bloch en- 
tered the bag plant in 1894. 

Mr. Bloch’s career at C-Z has been 
one of continuous success. It is sig- 
nificant to note that in 1895, only one 
year after he joined the firm as a work- 


man—a tier of paper bags——he became 
superintendent of the factory and that 
shortly thereafter he became assistant 
to the secretary and general manager. 

Upon organization of the Floriston 
Pulp and Paper Company in 1899, Mr. 
Bloch was put in charge of the pur- 
chasing for the construction of the mill 
and the organization of the pulpwood 
cutting camps. When this work was 
finished, Mr. Bloch was made assistant 
secretary and assistant general manager 
of the Floriston organization and the 
Crown Columbia Pulp and Paper Com- 
pany, an appointment which was fol- 
lowed soon after by that of secretary. 
In 1910 he was made vice president 
and general manager of the Crown 
Columbia firm. 

Promotion after promotion came to 
Mr. Bloch from this point on. He 
was made vice president and general 
manager of the Crown Willamette 
Paper meg cee he organized, was 
managing director, and finally chair- 
man of the board of Pacific Mills, 
Ltd.; he became president of Crown 
Willamette, and in 1928 he was made 
chairman of the board of Crown Zel- 
lerbach Corporation. 

At this date and in addition to the 
duties above, Mr. Bloch is a director 
of Fibreboard Products, Inc.; a direc- 
tor and a member of the executive 


Louis Bloch being presented with 45-year service pin by Mrs. Ludwig Schwabacher on 
Crown Zellerbach day at the Golden Gate International Exposition. 
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committee of the Bank of California; 
vice president and director of the 
Pioneer Rubber Mills and a former 
director of the Great Western Electro 
Chemical Company. 

In spite of these manifold duties, 
Mr. Bloch found time to devote much 
time to civic affairs in San Francisco. 
He was a member of the city’s Cham- 
ber of Commerce and served three 
terms as director and chairman of its 
transportation committee. At present, 
he is active in the work of the Com- 
munity Chest of San Francisco and as 
a director of Mt. Zion Hospital. 

The pin Mr. Bloch received on 
April 8 was a token of years of service. 
But to all that were present and to all 
who know Mr. Bloch it was more than 
a token of mere years. It was a gift 
of appreciation to years of accomplish- 
ment—a gift of respect to individual 
enterprise and initiative. It was a 
tribute to a man who represents the 
ideal economic philosophy of this coun- 
try—to a man who “made good.” 


+ 


Superintendent of Keith Paper Com- 
pany, Turners Falls, Massachusetts, 
since 1930, Frank C. Ladd has re- 
signed. Mr. Ladd succeeded the late 
Clarence H. Parsons who resigned in 
1930 because of ill health. He has not 
announced his future plans. 

Mr. Ladd is succeeded by Melvin 
Kemp, superintendent of the Hurlburt 
Paper Company, of Lee, Massachu- 
setts, who has been with the latter firm 
the past four years. Mr. Kemp was 
formerly general manager of the Strath- 
more Paper Company. 


e 


KELLOGG SPEAKS 
BEFORE AD CLUB 

Interesting figures relative to news- 
print consumption in the United States 
were brought out recently by R. S. Kel- 
logg, secretary of the News Print Serv- 
ice Bureau. Speaking before the Adver- 
tising Club, Springfield, Massachusetts, 
on April 4, Mr. Kellogg pointed out 
that the newsprint paper consumed in 
the United States in 1938 was sufficient 
to make a sheet three times as big as 
the State of Massachusetts. 

Explaining another way of realizing 
this vast consumption, Mr. Kellogg 
stated that the newsprint would make 
“a belt 4,700 feet wide around the 
world at the Equator, or a belt 475 
feet wide from Springfield to the 
moon.” 

In addition to these graphic data, 
Mr. Kellogg told interested members 
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Knife Grinding Developments Again Prominent 


The Covel-Hanchett 
Mammoth Traveling 
Wheel Grinder, the 
most popular and 
widely used machine 
for paper knives for 
nearly twenty-five 
years, is an outstand- 
ing example of the 
improved service 
which results from 
constant, competent 
engineering endeavor, and such wide use 
over many years as to bring practical 
application to every variety of require- 
ment under all actual working tens — sl 

These conditions have brought added developments 
which provide real gains in accuracy, production, convenience, dura- 
bility and economy,—guaranteed by the pioneers in the industry. 
Write for full description. 


COVEL-HANCHETT CO.., michigan,u:5. a. 








The Most Widely Used Paper Knife Grinder 
With Important Features of Added Service 





















In preparing 
OLD PAPER STOCK 


The TRIMBEY CLASSIFIER 


TAKES Mixed Paper stock from the Breaker Beater. 
ELIMINATES non-paper making ingredients from the system. 
RETURNS hard flakes to the breaker for more soaking and hydration. 
DEFIBRES softened flakes by its “hydraulic” action. 

SCREENS stock through 1/12” perforations. 

IS made in three sizes—25, 50, 100 tons per day. 


TRIMBEY MACHINE WORKS 


GLENS FALLS, N. Y. 
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C. A. Jasperson (left) and A. J. Freund congratulate each other upon completion of forty 
years of service with Nekoosa-Edwards Paper Company. 


of the Advertising Club some bits of 
history regarding the paper industry. 
“The growth of the paper industry,” 
said Mr. Kellogg, “is shown by the 
fact that the first American mill was 
built in Philadelphia in 1690, and that 
in 1728, when the General Court of 
Massachusetts granted Daniel Hench- 
man a 10-year monopoly in paper man- 
ufacture, the manufacturer was required 
to guarantee the production of about 
one ton the first year. Today produc- 
tion in some mills is at the rate of one 
ton per man per day.” 
° 


KINDLEBERGERS 
RETURN HOME 


Jacob Kindleberger, chairman of the 
board of the Kalamazoo Vegetable 
Parchment Company, returned home 
the early part of April after spending 
two months in Australia. ‘Uncle Jake” 
was accompanied on the trip by Mrs. 
Kindleberger, and Mr. and Mrs. James 
A. Greenlee. . 

The travelers report a fine trip. Mr. 
Kindleberger says it did them a world 
of good and opened their eyes to many 
things in the South Sea Islands. He 
says the people over there are becoming 
manufacturing conscious. 


+ 


>>D J. P. Mullin, for the past five 
years superintendent of the Hopper 
Paper Company, Taylorville, Illinois, 
was appointed general manager of the 
company at a meeting of the board of 
directors, April 15. 
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TWO MEN MARK 40 
YEARS WITH NEPCO 


Two executives of the Nekoosa-Ed- 
wards Paper Company have just com- 
pleted a service record of forty years 
and more with the company. On April 
24, about 100 employees of the com- 
pany’s Port Edwards (Wisconsin) 
office gave a banquet in honor of C. A. 
— secretary of the company, 
and A. J. Freund, an accountant in the 


pulpwood ar Mr. Jasperson 


joined the firm in 1899 and Mr. 
Freund has been with the organization 
since 1896. 

J. B. Nash, an official of the com- 
pany, was toastmaster at the banquet, 
and following his brief welcoming ad- 
dress, the two guests of honor re- 
sponded with thanks and told the 
group of many interesting incidents 
during the early years of their employ- 
ment. Talks were given by John E. 
Alexander, president, and J. A. Auch- 
ter, vice president. After a program of 
varied entertainment, the guests of 
honor were presented with gifts from 
the Nepco office employees. 

Sd 


>b>b Roy S. Durstine, president of 
Batten, Barton, Durstine and Osborn, 
Inc., has resigned from the company. 
Bruce Barton, who has been chairman 
of the board since early in 1936 when 
Mr. Durstine became president, now 
succeeds to the position of president. 
Coincidental with Mr. Durstine’s resig- 
nation, Wm. H. Johns, chairman of 
the executive committee becomes chair- 
man of the board; Alex F. Osborn, 


head of the company’s Buffalo (New 
York) office, becomes executive vice 
president, and F. R. Feland, formerly 
treasurer, becomes chairman of the 
executive committee. 

* 


Officials of Northern Paper Mills 
at Green Bay, Wisconsin, have been 
advised that the condition of Frank J. 
Timmerman, mill manager, who was 
seriously injured April 15 in an auto- 
mobile accident near Corinth, New 
York, is favorable and is expected to 
show steady improvement. 

Nathaniel L. Malcove, technical su- 
perintendent of Northern, and J. E. 
Blosser, manager of the Veldown Com- 
pany, South Glens Falls, New York, 
injured in the same accident, have al- 
most completely recovered. Mr. Tim- 
merman is confined in a hospital at 
Corinth. 

The accident occurred while the 
Green Bay mill officials were riding 
with Mr. Blosser on a trip to one of 
his company’s mills. On the Spier 
Falls-Palmer road, the car left the high- 
way on a curve, struck a tree, then 
plunged down an embankment, strik- 
ing a second tree. 

Mr. Timmerman was treated for 
head injuries, cuts on the leg, and 
bruises. It was not believed at first 
that he was seriously hurt, but several 
days later he failed to respond to treat- 
ment. When his condition became 
worse, Mrs. Timmerman and A. B. 
Hansen, Northern company’s general 
manager, went to Corinth to be with 
him. 

Mr. Malcove suffered lacerations to 
the head and a dislocated right wrist, 
while Mr. Blosser had contusions and 
abrasions. 

4 


Following the resignation of Philip 
R. Allen as chairman of the board of 
Bird and Son, Inc., East Walpole, Mas- 
sachusetts, Charles S. Bird, formerly 
manufacturing manager, was elected to 
the executive post. 

Mr. Bird was graduated from Har- 
vard University iin 1905 and after 
studying abroad for a number of years, 
came to work in the East Walpole 
mills of Bird and Son, Inc. He spent 
some years working through all depart- 
ments; became superintendent in 1908 
and general manufacturing manager in 
charge of all plants in 1909. He con- 
tinued in this capacity until the World 
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MODERNIZE YOUR PAPER DRYING AT SMALL COST 


Obtain Uniform Drying and Improved Quality with Increased Operating Efficiency at 207% Steam Saving 













Ss Rex Paper Company, Kalamazoo, Michigan, is another paper manufacturer to modernize 
its drying equipment with the installation of Stickle Automatic Thermal and Tension Control and 
inoteeal Drainage System. While securing economy of steam and increased operating effi- 
ciency, this concern now effectively safeguards the uniformity and high quality of its fine 
coated book and cover papers in a positive automatic way. 

Installed with little or no interference with operations, this new Stickle Equipment 


s 
A U ft omea f Ic assures control of moisture in sheet within closest possible limits, eliminates manual control 
to the greatest possible degree, and obtains be!ter drainage. All of these add up to a 


much closer approach to an ideal operative picture. 
Ask for Bulletins Nos. 60 and 60C 


AND STICKLE STEAM SPECIALTIES COMPANY, 2225 Valley Ave., Indianapolis, Indiana 


TENSION 
CONTROL 


AND IMPROVED 
DRAINAGE SYSTEM 





Installation of Stickle T & T 
Control on Driers of the Rex 
Paper Company, Kalamazoo, 
Michigan 











THE DRAPER FELT 


Unexcelled for strength, openness, resiliency, and 









general running qualities. Made to meet the most 





exacting conditions on all types of machines and all 





kinds of papers. Only one grade and that the highest. 






Made by 


DRAPER BROTHERS COMPANY 
CANTON, MASS. 


Woolen Manufacturers Since 1856 


REPRESENTATIVES 












L. H. BREYFOGLE, Kalamazoo, Mich. 
W. L. CAMPBELL, Savannah, Ga. 
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War, when he joined the Army as Cap- 
tain. After his service, he spent several 
years reorganizing Bird and Son's west- 
ern business. 

Coincident with Mr. Allen's resigna- 
tion and Mr. Bird’s subsequent elec- 
tion, it was announced that Elmer H. 
Bartlee and Philip H. Bailey had re- 
signed as vice presidents, although they 
will continue to serve as members of 
the board of directors and the execu- 


tive committee. 
+ 


RE-ELECT CONWAY 


TO U.S. C. OF C. 


aoe M. Conway, president and 
general manager of Hoberg Paper 
Mills, Inc., Green Bay, Wisconsin, was 
re-elected by a two-to-one majority to 


J. M. Conway 


a directorship of the Chamber of Com- 
merce of the United States at the or- 
ganization’s annual meeting in Wash- 


ington, D. C., May 1. He has served 
on the Chamber ood the last two 
years as representative of District 6, 
and his new term also runs for two 
years. At the present time, he also is 
a director of the United States Paper 
and Pulp Producers’ and National Tis- 
sue Manufacturing associations, presi- 
dent of the Wisconsin Manufacturers’ 
Association and Green Bay Association 
of Commerce, and holds directorships 
in several other state groups. 


>>D A. M. Knill, secretary of Price 
Brothers and Company, has resigned 
that post and is succeeded by Hector 
Cimon, it was reported recently. John 
T. Price has been appointed a vice 
president. 
* 

>>> Ata meeting of the board of di- 
rectors, held on April 28, George E. 
a former executive vice president 
of Robert Gair Company, Inc., was 
elected 
Victor 


resident of the firm to succeed 
onaldson, resigned. 
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>>P Interest in the Tileston and Hol- 
lingsworth Company's annual calendar 
analysis is a great as ever, according to 
A, V. Howland, vice president and 
general manager of the Boston firm. 
Mr. Howland and the critic, Lawrence 
Siegfried, have spoken before eight 
meetings in New England. 
a 


G. ALEXANDER NOW 
DIVISIONAL HEAD 


Now in charge of the recently-opened 
direct factory offices of the Bingham 
Pump Company in the Graybar Build- 
ing, New York City, is George R. Alex- 
ander, former executive vice president 
of the Byron-Jackson Company. Mr. 
Alexander's appointment comes at the 
completion of the Portland (Oregon) 
firm's biggest expansion program in its 
history. Mr. Alexander is well known 
in the pumping industry and enjoys 
the reputation of being one of the most 
widely experienced engineers in the 
business. 

The Bingham Pump Company has 
been specializing in industrial pone 
for many years for such fields as pulp 
and paper, mining, oil refineries and 
other process industries. The firm re- 
cently established twenty-five distribu- 
tors in leading cities throughout the 
United States. Installations of interest 
made by the company include such 
projects as Bonneville Dam, Boulder 
Dam and Coulee Dam. 

Commenting upon this recent expan- 
sion move, Randolph Bingham, presi- 
dent of the firm, said ‘““We believe that 
our specialization with proper engineer- 
ing background plus the facilities we 
now have makes this move more advis- 
able. We are most fortunate in secur- 
ing George Alexander to take charge 
of our eastern division.” 


J. C. SHERMAN 
NOW PRIVATE 
CONSULTANT 


Associated almost twenty years with 
the Brown Company in the inception 
of new pulp and paper products, John 
C. Sherman is now acting as consultant 
on such products. Mr. Sherman main- 
tains pr in Attleboro, Massachv- 
setts. 

A graduate engineer of the Massa- 
chusetts Institute of Technology, Mr. 
Sherman's experience has included 
work in fields of artificial leather, yarns 
and fabrics from papermaking pulp; 
roofing felts and sheathings, paper 
towels and many allied lines. 

Mr. Sherman’s work has always 
started with a market study to find 


John C. Sherman 


chances for new products and if con- 
ditions were favorable he then pro- 
ceeded to bench work with low-cost 
experimental apparatus to develop the 
idea involved for experimental market 


5 


William Bond Wheelwright, pub- 
lisher and editor of Paper and Printing 
Digest, has been on a tour of the South, 
where he took part in meetings of the 
Associated Harvard Clubs of Louisiana 
and Mississippi. 

An interesting highlight of Mr. 
Wheelwright’s trip was his visit to the 
office of The Times-Picayune, New 
Orleans. More than 90 years ago, his 
grandfather, George W. Wheelwright, 
manufactured for the Picayune paper 
made of rags which was priced at eight 
cents per pound. Mr. Wheelwright 
—— old files of the newspaper 
and found them to be in fine condition. 
The mill in Leominster, Massachusetts, 
where the paper was made, was found- 
ed by George W. Wheelwright and 
still bears his name. 
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Commenting on the future of the 
paper industry throughout the South, 
Mr. Wheelwright told groups where 
he visited that the industry has passed 
the experimental stage in the South— 
that has been proved. But he did 
bring out that they must begin early 
to guard against depletion of their 
source of supply to avoid the devasta- 
tion that has followed so many such 
developments in other sections. He 
impressed _ them that reforestation 
should be planned now, that their tim- 
ber supply may be perpetuated. 

4 


>>d L. J. Parant, manager of the 
St. Croix Paper Company at Wood- 
land, Maine, who was seriously injured 
in an auto accident last winter, is re- 
covering rapidly. 


NECROLOGY 
ZEIBER W. RANCK 


One of the most prominent leaders 
in the paper industry as well as in 
civic life, Zeiber W. Ranck, president 
of the Crystal Tissue Company, Mid- 
dletown, Ohio, passed away May 10. 
Mr. Ranck, who was only 56 years of 
age, was stricken with an infection to 
which he finally succumbed after a 
four-month illness. 

Mr. Ranck was a living example of 
the American adage that there is 
opportunity in the world. He began 
work as a pattern boy in a steel casting 
plant for the sum of 75 cents a day 
and, though his early life was etched 
against a background of reverses, he 
rose from bookkeeper to chief execu- 
tive of one of the most important 
paper companies in the Middle West 
and was an important and respected 
leader in his field. Under Mr. Ranck's 
leadership the Crystal Tissue Company 
has grown and expanded into one of 
the largest enterprises of its kind in 
the world. Mr. Ranck was president 
of the Tissue Paper Manufacturers 
Association for three years, and for 
two years he was vice president and a 
member of the executive committee of 
the parent organization, the American 
Paper and Pulp Association. 

Mr. Ranck is survived by his widow 
and a daughter. 

° 

CHARLES A. CHASE 

Charles A. Chase, vice president of 
the American Pad and Paper Company 
of Holyoke, Massachusetts, passed 
away in Holyoke on March 10 at the 
age of 65. For the past year and a half, 
he had been confined to his home be- 
cause of illness. 

A native of Holyoke, Mr. Chase had 
served as postmaster of that city. He 
joined the American Pad and Paper 
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@ Stock handled here is of eleven grades — varying in width from 32” 
to 63," which gives somewhere in the neighborhood of one hundred 
and sixty-one distinct and separate piles; piled to a maximum height of 
35 feet and in such a manner that any grade of any width can be stored 
or recovered without disturbing any other pile. 
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Company in 1914 and in addition to 
serving as vice president, was also sales 
manager. Affiliated with a number of 
organizations, Mr. Chase was widely 
known throughout the paper industry. 
He is survived by his widow, a son, 
three brothers, and one sister. 


>>D Associated with the Taylor- 
Logan Paper Company of Holyoke, 
Massachusetts, Charles H. Gardner, 
treasurer of the firm, passed away 
March 9. He is survived by his widow 
and two daughters. 


>>> Well known throughout the 
paper industry, Charles B. Maxson, 
president of the Maxson Automatic 
Machinery Company, Westerly, Rhode 
Island, passed away April 20 at the 
age of 88. Mr. Maxson, who was 
founder of the Erie Lay-Boy Company, 
Ltd., Erie, Pennsylvania, invented and 
developed a number of machines for 
the handling and counting of sheet 
paper which are in extensive use today 
throughout domestic and foreign mills. 
He is survived by two sons, two 
grandchildren and two great grand- 
children. 
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New Catalogues and Publications 





Allis-Chalmers Manufacturing Co., Mil- 
waukee, Wis.—A new bulletin (1261-B) 
on vari-pitch Texrope Sheaves has been 
issued recently by this firm. The bul- 
letin, 14 pages in length, illustrates and 
describes the stationary control type for 
occasional changes of speed and the mo- 
tion control type for use when frequent 
speed changes are necessary. Dimen- 
sional data are included in the release. 


Association of Chemists 
Inc., New York, 


and Chemical 

N. Y¥.—Of interest to all those who need 
chemical advice or service is this Asso- 
ciation’s fifth edition of the Directory of 
Association Members. The 41-page book 
contains such interesting material as 
a “key sheet” which lists the types of 
services performed by the members, 
statements from each member, in addi- 
tion to an alphabetical and geographical 
list of the members themselves. 


Automatic Transportation Co., Chicago, 
Ill.—A recent bulletin describing and 
illustrating this company’s new center 
control industrial fork and ram truck 
has been published and is now in circu- 
lation. The bulletin presents various fea- 
tures of the truck and explains its va- 
rious usages. Operating views are in- 
cluded in the release. 


Cleveland Crane and Engineering Co., 
Wickliffe, Ohio—This company has issued 
a new folder describing and illustrating 
its tramrail system. Conservation of hu- 
man energy by use of the company’s 
product is the theme of the release. 


Bconomy Pumps, Inc., Hamilton, Ohio 
—A very informative and valuable 
“Pump Data” book, covering a wide field 
of pumping applications, has been issued 
recently by this firm. The 233-page 
book is divided into two parts: the first 
half covering pump prices, applications 
and installation data and the second half 
covering engineering data for the de- 
signer or engineer. This latter portion 
is devoted to tabular hydraulic data in- 
cluding such matter as flow in pipes, 
pump installations, pipe and fitting data, 
electrical tables, operating efficiencies 
and costs, calculation of capacities for 
buildings, boiler feeding, pumps for 
paper stock, miscellaneous pump appli- 
cations, miscellaneous data, dimensions 
of pumps and use index. 


Mathews Conveyor Co., Ellwood City, 
Pa.—Designed expressly for engineers 
and plant operating personnel the new 
“Conveyors Handbook” recently issued 
by this firm contains much valuable data 
relative to roller spirals, spiral chutes, 
spring mounted conveyors, belt convey- 
ors, live roller conveyors, trolleys, 
aprons, drag chains, pallets, flights, in 
addition to elevating conveyors, vertical 
“suspended carriage’ types and _ in- 
clined pusher-bar conveyors. The hand- 
book (HB39) is pocket size, 4% x 6%, 
and contains 384 pages of engineering 
material all of which is clearly and ade- 
quately presented. The book is bound 
with a laminated Cellophane cover and 
has a plastic binding. It is the com- 
pany’s desire to offer this book to engi- 
neers and plant operating men only. 


Moble and Wood Machine Co., Hoosick 
Falls, N. Y.—An attractive brochure, de- 
scribing by means of photographs and 
drawings, the company's propeller agi- 
tators for the pulp and paper industry, 
has been published lately by this firm. 
The booklet is punched for loose-leaf 
binding and contains much descriptive 
matter relative to storage chests, fast 
circulating beaters, mixing and blending 
tanks, tile chests, beater drop chests, 
horizontal cylindrical chests, small and 
pony vertical chests and an extractor 

ng. 

Productive Bquipment Corp., Chicago, 
IlL—A new bulletin (239) on the firm’s 
“Selectro” vibrating screen has been re- 
leased recently by this organization. All 
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features are illustrated and in addition 
there is a graph included which demon- 
strates the importance of selective throw. 


Co., Inc., New York, N. Y.—A 
new bulletin containing much informa- 
tion and data on “Insulcrete,” light 
weight insulating refractory concrete, 
has been issued lately by this firm. The 
bulletin cites physical properties of the 
product and explains its uses. 


Riverside Metal Co., Riverside, N. J.— 
An attractive new 48-page publication on 
the company’s product, phosphor bronze, 
has been released recently by this or- 
ganization. The publication is a revised 
version of the first “Phosphor Bronze” 
booklet and contains fundamental infor- 
mation to which has been added data 
on recent refinements and developments 
in the production of phosphor bronze. 
Standard and unusual applications of the 
product are shown throughout the book- 
let as are the forms available and tem- 
per requirements. Many applications in 
the pulp and paper field are shown. 


J. .O. Boss Engineering Corp., New 
York, N. Y.—Of pertinent interest to 
the pulp and paper industry is the new 
catalogue on paper machine hoods pub- 
lished by this firm. This bulletin (No. 
17) contains photographs of many in- 
stallations of Ross hoods. Subject mat- 
ter is divided into steam economy, ma- 
chine room conditions, hood design and 
special hood designs. A list of mills 
using this company’s hoods is included. 


Scott Paper Co., Chester, Pa—A com- 
prehensive plan for progressive manage- 
ment to make washrooms pay dividends 
of goodwill is the content of a new book- 
let entitled “Scott Washroom Advisory 
Service,” recently issued by this company. 
The booklet, issued in connection with the 
company’s department of the same name, 
is non-technical and explains by means of 
simply-presented but none the less effec- 
tive written material and drawings the 
various suggestions offered by the firm 
on washroom facilities. 


Self-Vulcanizing Rubber Co., Chicago, 
Iil.—aAn interesting folder describing a 
new, single-coat liquid-rubber primer 
coating material which is said to dry 
cold to a solid surface within an hour 
has just been released by this firm. 
Known as Self-vule Single-Coat Primer, 
this product, which is said to withstand 
temperatures to 212 degrees, is used for 
bonding “Airvulc” liquid rubber to 
metals, concrete, glass, tile, brick, etc. 


South Bend Lathe Works, South Bend, 
Ind.—A new 32-page catalogue (No. 46-B) 
announcing the company’s new model 9- 
inch workshop precision lathe has been 
recently put out by this firm. The 8% x 
11 two-color book is filled with more than 
150 illustrations describing and showing 
the different types and the features of 
this back-geared, screw-cutting, metal- 
working lathe. 


Cc. J. Tagliabue Mfg. Co., Brooklyn, 

. Y—An extremely attractive cata- 
logue (No. 1170) on “Tag” dial indicating 
thermometers has been published recently 
by this company. The release contains 
much interesting data and specifications 
as to the construction of the thermom- 
eters and in addition, incorporates some 
very interesting installation views. Of 
special interest are the full-size illustra- 
tions of the dial-indicating thermometers 
reproduced on several pages of this edi- 
tion. 


Tinius Olsen Testing Machine Co., 
Philadelphia, Pa.—A new bulletin (No. 
17) illustrating and describing this com- 
pany’s machines for testing plastic ma- 
terials has been just issued. This 12 
page release, bound in a stiff cover, is 
well written and contains much interest- 
ing material relative to the construction 
and usages of the apparatus. All equip- 


ment is well illustrated and pictures in- 
clude the firm’s universal testing ma- 
chine, Olsen stiffness tester, Charpy- 
Izod impact testing machine, Olsen Dis- 
tortion testing machine, and the Olsen- 
Bakelite flow testing machine. 


United Conveyor Corp., Chicago, Il.— 
A new catalogue containing information 
about the company’s “Hydroveyor,” a 
pneumatic conveyor, has been released 
lately by this firm. This 22-page cata- 
logue presents, in a clear, easy-to-read 
way, the various features of the product, 
pointing out how it is used to handle fly 
ash, soot dust and coal siftings. There 
are photographs of each separate part of 
the conveyor, in addition to various appli- 
cations of the complete unit. Blue-print 
drawings are also included. 


BOOKS 

Methods Used in Identify- 
Commercial Fibers—This circular 
(C423) is a compilation of about 50 meth- 
ods of fiber analysis collected during a 
survey of the English, French and Ger- 
man literature. All of the tests in this 
circular have been tried and are now em- 
ployed in the fiber laboratory of the Na- 
tional Bureau of Standards. Microscopic 
tests included in this U. S. Department 
of Commerce release are those for paper 
fibers and textile fibers. Tests for paper 
fibers include general methods for prep- 
aration of paper samples, quantitative 
analysis, general stains, bleached and 
unbleached fibers, coniferous and decidu- 
ous wood fibers, unbleached sulphate and 
unbleached sulphite fibers. In addition to 
inspection by the aid of magnification, 
the means of approach include staining 
reactions, ashing preparations, and the 
use of polarized and ultraviolet light. 
References to original sources and stand- 
ard pertinent works are appended. The 
booklet may be procured from the Super- 
intendent of Documents, Washington, 

D.C. The price is ten cents. 


Casein and Its Industrial Applications 
—Reinhold Publishing Corporation, 330 
West 42d Street, New York, N. Y., has 
published recently a second edition of 
Casein and Its Industrial Applications. The 
volume is the work of ten contributing 
authors, of whom Edwin Sutermeister 
is senior author and Frederick L. Browne, 
junior author. The subjects treated in 
the book as indicated by the chapter head- 
ings are as follows: Casein in Milk and 
Its Isolation; The Organic Chemistry of 
Casein; The Physical Chemistry of 
Casein; The Manufacture of Casein; 
Testing and Analysis of Casein; Storage 
of Casein; Casein Plastics; Casein Glues; 
Casein in Paper Making; Casein Paints; 
Casein in the Leather Industry; Alimen- 
tary and Medicinal Uses of Casein and 
Miscellaneous Uses of Casein and Statis- 
tics. The book is priced by the publisher 
at $6.50 a copy. 


1938 Review of United States Foreign 
Trade in Pulp and Paper—tThis publica- 
tion, issued by the Forest Products Divi- 
sion of the United States Department of 
Commerce, is well worth the attention of 
anyone connected with the pulp and paper 
industry. It contains graphs and data 
showing paper and paperboard consump- 
tion, production, imports and exports, in 
addition to similar matter pertaining to 
wood pulp. Imports and exports are di- 
vided into commodity and country for 
the years 1936, 1937 and 1938. The 43- 
page release is divided into various sec- 
tions included among which are: United 
States imports of paper base stocks, 
paper and paper products; United States 
exports of paper base stocks, paper and 
paper products. Graphs included in this 
release show imports of paper and paper 
base stocks by selected classes, 1922- 
1938 production, imports and consump- 
tion of wood pulp, 1922-1938, and exports 
of paper and paper base stocks, 1922-1938. 
The books may be had upon application 
to the Forest Products Division, Bureau 
of Foreign and Domestic Commerce, 
Washington, D. C. 
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KALAMAZOO TILE TANKS 


Two large drainers—18’ 8’’ inside diameter. 24’ 8” high with a stainless steel drainer 
bottom; installed at New York & Pennsylvania Co., Lockhaven, Pa. Note small tile stock 





Developed by Paper Men 
For Paper Mill Purposes 








Located in the heart of the 
middle west paper industry, this 
company has studied paper mill 
problems for over 40 years. 










Write us about your tank 
problems and our engineers will 
give you a quick, practical, and 









economical solution. 











Manufacturers of wood 
tanks for 60 years. 
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Although paper has been made in a continuous web by 
machine for considerably over a century, and dried, in the 
making, on steam heated dryers for the greater part of the 
period since the introduction of the paper machine, there 
seems to be a general lack of understanding of the few phys- 
ical laws governing drying. Because of this lack, many 
machines fall short of developing their inherent drying ca- 
pacity. Drying capacity is obtained by use of unnecessary 
pressure, which, when exhaust steam is used to supply the 
dryer section, as is almost universally the case, is an 
economic loss since less power is generated than might be. 
or needless drying capacity is installed, resulting in unneces- 
sary charges for interest, depreciation and maintenance. 





FOREWORD 


The purpose of the author is to bring out the fundamental 
physical principles pertaining to drying, to show how con- 
nections conditions complying with physical laws can be ob- 
tained, and to present some views on related subjects along 
with data on machine drying performance acquired in the 
course of many years of service in the paper manufacturing 
industry. 

It is not to be expected that this dissertation will be com- 
plete, nor free from all error, since much research and in- 
vestigation could be applied profitably to this subject. Never- 
theless, if by directing attention to it. investigation is stimu- 
lated. a useful purpose will have been served. 





Chapter 


STE 


Tue hysical laws controlling the action of steam in the 
dryers of paper machines are few. First to be considered is 
the variation of temperature of steam with pressure. More 
rapid drying results from increased pressure, not because 
steam at higher pressure contains more available heat or that 
more water can be evaporated from the sheet per pound of 
steam condensed, for such may not be the case, but because 
the higher steam temperature so obtained causes a more rapid 
flow of heat through the dryer shell and into the sheet. The 
rate of increase of temperature of steam with pressure is 
given in Table 1. 

It is to be understood that the temperatures given are cor- 
rect only for normal sea level atmospheric pressure. The 
temperatures as related to gage pressures are considerably 
affected by altitude and to a slight degree by ordinary baro- 
metric variations. The table should be considered, as in- 
tended, as illustrative only. 

These various temperatures cofresponding to variations of 
pressure hold good only in case the steam is free from air or 
other gases. Air in small quantities is commonly present in 
steam because of being dissolved in water fed to the boiler. 
Other gases, due to action of heat, are usually mixed with 
steam because of the breaking up in the boiler of organic 
matter in the feed water; from breaking up in the boiler of 
emulsified oil entering the boiler in condensate returned ; and 


Table 1—Variation of Steam Temperature 
with Pressure 











Gauge Pressure | Temperature Gauge Pressure | Temperature 
Ib. ahr. Ib. ahr 
0 212 22 262.1 
2 218.5 24 265.3 
: 222.4 26 268.3 
6 229.8 28 271.3 
8 234.8 30 274.1 
10 239.4 32 276.8 
12 243.7 34 279.4 
14 247.8 36 281.9 
16 251.6 38 284.3 
18 255.3 40 286.7 
20 258.6 42 289.0 
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Table 2—Variation of Latent Heat with 
Pressure 











Pressure Gauge Latent Heat Pressure Gauge Latent Heat 

lb. B.t.u. per lb. Ib. B.t.u. per Ib. 
0 970.4 22 936.9 
2 966.2 24 934.8 
s+ 962.4 26 932.5 
6 958.8 28 930.5 
8 955.5 x” 928.5 
10 | 952.5 32 926.6 
12 949.6 4 924.7 
14 946.8 36 922.9 
16 944.2 38 921.1 
18 941.6 40 919.4 
20 939.3 42 917.6 




















in some cases from decomposition of chemical compound 
used for treatment of the feed water to prevent formation of 
scale in the boiler. For convenience, all such gases may be 
classed as “air,” although air may be only a relatively small 
part of the total amount of gas. 

In this connection, a well-known law of physics called 
“Dalton’s Law” must be considered. A definition of this law 
is The pressure exerted by a mixture of gases is equal to the 
sum of the separate pressures which each gas would exert if 
it alone occupied the whole volume. 

The significance of this law is that if air accumulates in the 
dryer, the temperature will fall and will not correspond with 
the pressure. The loss of temperature will increase with in- 
creasing accumulation of air. 

A third law is that of diffusion of gases, and, in this con- 
nection, steam may be considered as a gas. The meaning of 
this law is that if two or more gases are present in a container 
each separate from the others, as though separated by parti- 
tions or diaphragms, upon removal of the diaphragms each 
gas would mix with the others until, without any agitation 
whatever or other aid to the mixing, a complete and uniform 
mixture would result. 

In considering the properties of steam, it also is necessary 
to distinguish between intensity of heat and quantity of heat. 
Intensity is measured by temperature. The measure of heat 
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quantity is the British Thermal Unit (abbreviated B.t.u.), 
which is the quantity of heat required to raise the tempera- 
ture of one pound of water from 59 deg. Fahr. to 60 deg. 
Fahr. This quantity is substantially constant over the range 
from 32 deg. Fahr. to 212 deg., and above 212 deg. through- 
out usual dryer pressures, so that for all ordinary calculations 
it is sufficiently accurate to consider that raising the tempera- 
ture of one pound of water one degree Fahr., regardless of 
initial temperature, requires one B.t.u. 

To convert water into steam, a large amount of heat is 
needed. From water at 212 deg. to steam at atmospheric 
pressure, the quantity required is 970 B.t.u. per pound of 
water evaporated. This quantity is called the /atent heat of 
evaporation. It varies with the temperature at which the 
evaporation takes place. 

When steam condenses to water, the latent heat of evap- 
oration, or more briefly, latent heat, is liberated in exactly the 
same quantity of B.t.u. per pound as were taken up in 
evaporation. Indeed, steam cannot be condensed except by 
removal in some manner of this heat quantity from it. 

The variation of latent heat with pressure within the range 
of ordinary drying pressures is shown in Table 2. 

From this table, it will be seen that the heat liberated by 
condensation of steam decreases with increased pressure, and, 
accordingly, drying at high pressure actually requires more 
steam per pound of paper dried, when condensate is taken 





away at steam temperature, than at lower pressure, by a small 
amount. 

The latent heat is the same whether the steam is “‘live’ 
steam or “exhaust” steam. Exhaust steam, if dry and free of 
entrained moisture, is just as effective pound for pound as 
live steam, no more and no less. 

When steam is generated by addition of heat to water or 
when heat is liberated by condensation of steam to water, the 
temperatures of steam and water at the water surface are the 
same and remain so until all water is evaporated or all steam 
condensed. 

If steam is heated with no water present, it becomes super 
heated. The temperature then becomes higher than the tem 
perature corresponding to the pressure and to a degree 
depending upon the quantity of heat added. When super- 
heated steam is condensed, the amount of heat added in 
superheating must first be removed before condensation and 
liberation of latent heat can begin. 

Superheated steam is not often encountered in the supply 
to dryers of Paper machines, and, if present, need cause no 
concern. The idea is rather generally held that superheat in 
steam supplied to dryers is detrimental, retarding the rate of 
drying, but this notion is not correct, as with other conditions 
equal, the rate of drying is the same. The only difference is 
that slightly less steam, depending upon the degree of super- 
heat, is required. 


C hapter Two 


Effect of Air in Steam 


N O further consideration need be given to the variation of 
steam temperature with apes except to emphasize that 
drying is accelerated not by an increase of pressure in itself 
but by the increase of temperature resulting from increase of 
pressure. 

The application of Dalton’s law of partial pressures is 
illustrated by Table 3, in the preparation of which a basis 
pressure of 10 Ib. was selected as being representative of 
common practice. This table indicates the loss of temperature 
due to accumulation of air and the extent to which pressure 
must be raised to maintain a temperature equal to that of air- 
free steam at 10 lb. pressure. 


Table 3—Effect of Accumulation of Air 











: Pressure Required 
Per Cent Air er yy Mixture to Sielanaie 
See a Original Temperature 

0 239.4 10 Ib. 

2 238.3 10.5 

a4 237.1 11.0 

6 236.0 11.5 

8 234.8 12.1 

10 233.6 12.7 

12 232.4 13.4 

14 231.1 14.0 

16 229.8 14.7 

18 228.5 15.4 
20 227.2 16.0 

















Similar tables could be constructed to show drop in tem- 
perature or necessary increase in pressure for varying percent- 
ages of air and using other pressures as starting points, but 
such tables would be of little practical use. The purpose of 
Table 3 is to show the importance of continuous and thor- 
ough air removal so that the amount of air present at any 
time in a dryer will be small and in a constant proportion to 
the amount of steam contained. By such provision, uniform 
temperature is assured. 

The law of diffusion of gases is of almost equal impor- 
tance. It follows from this law that whatever air is present in 
the dryer must be diffused uniformly throughout the volume 
of steam. 

The idea has been somewhat general that because air is 
about twice the weight of steam for equal volumes, the air 
liberated by condensation of steam settles to the bottom of 
the dryer in a layer or stratum overlying the pool of water 
and so passes out through the siphon pipe. This idea is an 
apparent fallacy and cannot be true. Aside from the well 
proven law of diffusion, such separation of air hardly could 
be possible for other reasons, among which are the mixing 
effect of the rotation of the dryer, the rain effect resulting 
from the falling of drops of water,* and principally the 
turbulence created by the Piast of entering steam. 

Some definite idea of the last named condition may be 
obtained from a simple set of calculations. 

Consider, for example, a dryer 48 in. in diameter with a 


(*)In dryers turning below the speed at which the water clings to 
the shell in a layer of definite thickness all around. 
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132-in. face, and that this dryer is supplied with steam 
through a 21/,-in. connection from the header. 

The rate of condensation of steam in dryers may vary from 
about 7 Ib. per hour per square foot of surface coming in 
contact with paper—this rate in the first wet end dryers— 
down to about 114 lb. in the last dryers. For present pur- 
poses, take an average figure of 4 lb. At 10 lb. pressure, the 
volume of steam is 16.5 cu. ft. per pound. 

Calculating the paper drying surface of the above dryer on 
a basis of 120-in. trim, it is found to be 125.6 sq. ft. On this 
basis, the rate of condensation is 500 lb. per hour, and the 
volume of steam supplied about 8,300 cu. ft. per hour. 

The internal area of 21/,-in. standard pipe is 4.78 sq. in. 
Taking this area in connection with the hourly volume of 
steam, the velocity in the supply pipe approximates 4,175 feet 
per minute, or about 70 feet per second (only a little less 
than that of a fifty-mile gale) . The actual velocity of entrance 
into the dryer may be considerably higher because of the re- 
striction in area by the siphon connection in the packing box. 
Even in the dry end dryers, having a rate of condensation 
perhaps one-third to one-quarter of that assumed in the cal- 
culation, the velocity will be in the neighborhood of 20 
feet per second or higher, and in the first wet end dryers, 
120 feet per second or more. 

It is hardly conceivable that the violent agitation caused by 
blasts of steam at such velocities would allow any separation 
of air from steam, even though such a supposition were not 
in conflict with the law of diffusion of gases. 

As further evidence against the theory of separation of air, 
there may be cited certain tests made by L. D. Tatley, of 
Laurentide Paper Company, and reported in Paper Trade 
Journal, April 7, 1927. These tests were explorations of the 


interior of a dryer by withdrawing samples of steam and de- 
termining air content of the samples. Samples were taken 
close to the top of the dryer, midway down, and close to the 
bottom. No differences were found other than those which 
might be expected as experimental errors or variations. The 
results indicated uniform steam conditions at all points. 

The conclusions derived from these two laws are: (1) that 
air content must be held at a minimum to insure maximum 
temperature, and (2) that the accumulation of air can be pre- 
vented only by the continuous discharge of steam from the 
dryer. 

The proportion of air to steam in the dryer will depend 
upon the —— in the entering steam and upon the pro- 
portion of steam bled. Since the air—so called, but expressed 
more properly as non-condensible gases—results largely from 
decomposition of organic substances fed to the boiler as well 
as from actual air in feed water, and may further contain 
carbon dioxide from the breakdown in the boiler of soda ash 
into caustic soda, the proportion present in steam supplied to 
the machine may vary considerably from one mill to another. 

In the design of air pumps for condensers, a proportion of 
0.5 per cent by weight is sometimes used. Taking this figure 
as a basis, and allowing for air being twice the weight of 
steam so that the basis by volume becomes 0.25 per cent, it 
becomes apparent that a considerable part of the steam sup- 
plied must be allowed to blow through in order to keep down 
the average air content. If the amount of bled steam were 
regulated to 10 per cent of the steam supplied, the percent- 
age in the dryer would be 2.5 per cent, and although this 
amount seems small, it will have an appreciable effect on the 
drying rate. In order to hold the air accumulation to one per 
cent, it would be necessary under the condition assumed, to 
bleed one quarter of the total supply. 


Chapter Three 


AIR 


Ar temperatures below boiling, an can take place 
only in the } gpeoee of air. The rate of evaporation is affected 


greatly by the supply of air. It is affected also by the tem- 
perature of the air reaching the surface where evaporation is 
going on. 

The capacity of air to absorb water vapor is shown by 
Table 4. 

The weight of water vapor which can be absorbed by air 
at the various temperatures is stated for convenience in 
grains. The weight can be transferred readily to units of 
pounds by dividing grains weight by 7,000, the number of 
gtains per pound avoirdupois weight, or to pounds per thou- 
sand cubic feet, a convenient measure, by dividing by 7. 

Atmospheric air is never absolutely dry. It is necessary, 
therefore, in practical calculations to allow for some amount 
of moisture in the air supply. The degree of moisture in air is 
commonly expressed as per cent relative humidity. This ex- 
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ft cent proportion which the moisture 
contained in the air bears to the amount carried at complete 
saturation. For instance, if at a certain temperature, a cubic 
foot of air would be saturated completely if it contained 12 
gtains of water vapor, and it actually held 8 grains, the rela- 


8 
tive humidity would be — >< 100 = 66.7 per cent. 
12 


Since moisture carrying capacity increases rapidly with 
temperature, relative humidity always must be expressed in 
connection with the temperature. 

Absolute humidity expresses the weight of moisture car- 
ried, irrespective of temperature. Accordingly, for air of con- 
stant humidity, the relative humidity becomes less as tempera- 
ture increases. 

As a very rough rule, and only over the range of ordinary 


pression means the 
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atmospheric temperature, moisture capacity at complete satu- 
ration approximately doubles for every 20 degrees (Fahren- 
heit) increase of temperature. Air, therefore, containing an 
amount of moisture to be 70 per cent saturated at 70 deg. 
(70 per cent relative humidity) would be saturated only 35 
per cent at 90 deg., although still carrying the same amount 
of water vapor, and it would absorb an equal additional 
weight to become saturated to the same degree at the greater 
temperature. 

This characteristic forms the basis for all provisions for 
machine ventilation and for the acceleration of drying by 
application of hot air. 

When air containing moisture cools, relative humidity in- 
creases, and if the cooling is sufficiently continued, a con- 
dition of complete saturation is reached. This point is called 
the dew point; and the temperature, the dew-point tem- 
perature. 

Atmospheric air varies widely both in absolute humidity 
and relative humidity. Relative humidity may even reach 
100 per cent, as in case of fog. Fog is caused by a reduc- 
tion in temperature below the dew point, resulting in con- 
densation of a part of the vapor into tiny droplets, the pres- 
ence of which causes opacity. Vapor itself is invisible, as is 
steam, until condensed. 

When air absorbs moisture at constant temperature, its 
volume is increased by the amount of the volume of water 
vapor. The increase of volume is of no practical importance, 
as related to machine room ventilation, at ordinary atmos- 
pheric temperatures, but is enough to require consideration in 
connection with exhaust fans—operating perhaps at such 
conditions as 130 deg. temperature and 80 per cent satura- 
tion. The variation of volume with temperature and satura- 
tion appears in Table 5. 


Table 4—Weight of Water Vapor in Grains 
per ic Foot of Saturated Air 








Temp. Deg. Fahr.| Water Weight |/Temp. Deg. Fahr.| Water Weight 





32 15.77 
| 17.76 
19.95 
44 26.36 
48 34.42 
52 . 44.45 
56 56. 86 
60 ’ 72.00 
64 90.05 
68 112.7 
72 : | 239.4 
76 171.0 
80 208.3 
84 252.1 
88 261.7 


2.129 
36 2.477 


40 

















Table S5—Variation of Air Volume with 
Temperature and Saturation 








Volume, one Ib. dry 
air plus saturating 
vapor, cubic feet 


Weight of saturat- 
ing vapor pe Ib. Volume, one Ib. 
dry air. Grains 


Temp. 
dry air, cubic feet 


Fahr. 





13.10 
13.35 
13.60 
13.86 
14.11 
14.36 
14.62 
14.88 
15.13 
15.39 
15.64 
15.90 
16.16 


13.33 
13.69 
14.09 
14.55 
15.08 
15.73 
16.52 
17.53 
18.84 
20.60 
23.09 
26.84 
33.04 


60 77.3 
70 110.5 
80 155.8 
90 217.6 
100 301.3 
110 415.0 
120 569.0 
130 780.0 
140 1072.0 
150 1485 
160 2091 
170 3027 
180 4604 

















The application of these principles and data to drying of 
paper on the machine may be illustrated by example. 

Suppose a machine is drying 3,000 lb. of paper per hour, 
and that the sheet goes onto the first dryer 36 per cent bone- 
dry. The amount of moisture carried per pound of dry fibre 

100 — 36 
accordingly is = 1.83 lb., and the weight of water 
36 
evaporated per hour, neglecting the small amount remaining 
in the sheet, 1.83 3,000 — 5,490 lb. 

Assume that the air supply to the machine room is at 70 
deg., and saturated ; and that the exhaust air leaves the venti- 
lator at 120 deg., 80 per cent saturated. 

From Table 5 it will be noted that one pound of dry air 
at 120 deg. can carry at complete saturation 569 grains of 
moisture. At 80 per cent saturation, it will carry 455 grains. 
However, being saturated at 70 deg., it already carries 110.5 
grains. Its ability to take up moisture evaporated from the 
paper, therefore, is 455 — 110.5 == 344.5 grains per pound 
of air. 

Since the rate of evaporation from the sheet is 5,490 Ib. per 
hour, it is equivalent to 91.5 Ib. per minute or 91.5 7,000 
—= 630,500 grains. The necessary supply of air accordingly is 
630,500 

< 1,830 Ib. per minute. And further, since the 
344.5 
volume of one pound of air saturated at 70 deg. is 13.69 cu. 
ft., an air supply of 1,830 x 13.69 = 25,053 cu. ft. per 
minute is needed. 

The essential fact to be comprehended and fixed in mind 
is that air is essential to evaporation (vacuum dryer parts ex- 
cepted). For efficient drying, the volume of air must be 
adequate, initial and final temperatures and humidities con- 
sidered. 
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Chapter Four 


Dryer Drainage Systems 


V arious methods are and have been employed for con- 
necting the drip lines from the individual dryers and for 
trapping and returning condensate. Some of them are good, 
when examined from the standpoint of theory, and some 
are not. 

It was formerly rather common practice to connect all 
dryers into a return or condensation header and to allow 
steam and condensation to blow freely from this header 
either to waste or to return to the boiler plant. Such a system, 
if the designation of “system’’ can be applied to a method so 
crude, meets all theoretical requirements for air removal, but 
is extremely wasteful of steam. It may fail of being satis- 
factory if the return line is long or pocketed, when running at 
very low pressures. At such times air and water may accumu- 
late in the dryers, causing a gradual drop in temperature. 
When pressure is increased, the dryers will suddenly become 
cleared and the temperature rise suddenly, causing over- 
drying and possibly breaks. The system with proper drainage 
and sufficient pressure to keep it free will dry as much paper 
as any other, since all essential conditions are met. 

With such a system, it was sometimes the practice to 
throttle the return line, either by a valve or by placing a 
bushing in it, or otherwise reducing the line so as to check 
the waste of steam. 

Such a method is at best only a makeshift. If the opening 
is large enough for low pressures, there will be much waste 
when higher pressures are carried and, if proportioned for 
the higher pressures carried in the dryers, may fail to vent 
enough steam to keep down air accumulation when operating 
at low pressures. The system is tolerable in cases where, as in 
board mills, a large volume of steam is needed for heating 
process water and the blow from the machine is piped to a 
water heater. In such an installation, however, where the 
machine is operated over quite a wide range of drying pres- 
sures, so much steam may blow through the dryer » A sat 
and drip pipes as to require the addition of live steam to 
supplement the exhaust steam supply, and more steam may 
reach the beater water heaters than they can condense. 


In an effort to eliminate the loss of steam, it was formerly 


rather common practice to attach one or more ordinary steam 
traps to the return header. This system gave poor drying con- 
ditions and low rates of drying. The traps, designed to dis- 
charge water only, had no provision to discharge air. In order 
to get satisfactory results from the machine, it was necessary 
to by-pass the traps and to run with the by-passes cracked 
open, resulting in waste. The machines were very slow in 
heating up after a shutdown period, and it was quite the 
ordinary thing to make “hay’’ for several hours every Mon- 
day morning. 

About twenty-five years ago, the practice of inserting a 
small trap in the drip line from each dryer was introduced 
and gained considerable vogue. The traps, in some cases, con- 
tained thermostatically operated air vent valves to permit dis- 
charge of air through a by-pass contained in the individual 
trap. Vacuum pumps were used to handle condensate and air. 
Other traps had no provision for discharge of air except a 
minute hole in the inverted bucket which was employed 
to — the water discharge valve. 

ese systems sometimes showed improvement in drying 
conditions, generally when the system replaced was bad. Very 
few such systems, however, remain in use. The reason for 
their failure is obvious in the light of the diffusion of air 
throughout the steam contained in the dryer. Fair results, 
nevertheless, were obtained with the thermostatic air vent 
traps, which were adjustable, when the air vent needle valves 
were set to allow a continuous discharge. 

An installation of this kind, made in 1914, came under the 
observation of the author. There were two fourdrinier 
machines, with thirty-six 48-in. dryers each. Each of these 
machines had discharged previously through an open line 
with gravity fall leading to a feed-water heater vented to the 
— A single large steam trap also had been con- 
nected in each line, but had been taken out, as drying was 
retarded by its use. The application of the individual traps 
was made to avoid the loss of steam through the return lines, 
but mainly with the expectation that increased drying or a 
lowering of drying pressure would result. In the latter re- 
spect, the system failed; results were not as good as with the 
open return lines. The reason is obvious. 
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About the same time, or a little earlier, some installations 
were made in which the total steam supply was supplied to a 
main section of dryers comprising about three-quarters of the 
total number. A section at the wet end, made up of the 
remaining number, was supplied by the steam discharged 
along with the condensate from the initial section. This 
system was a step in advance in that the bleeding of the main 
section of dryers _ them free of air accumulation. But 
since the return header of the wet end section was a te 
the air from the entire steam supply accumulated in these 
dryers. 

During 1916, the system illustrated by Figure 1 was de- 
vised and installed on a fourdrinier machine. (The steam 
supply header for the main section of dryers is not shown in 
the illustration.) As may be seen, the dryer part is divided 
into two sections, a main section receiving the entire steam 
supply and a low pressure section. The return header from 
the main section connects to a separator tank into which con- 
densation and steam are discharged. The steam is led off to 
supply the low pressure section dryers while the outflow of 
condensation is controlled by an internal float on a lever with 
a connection passing out through a stuffing box to operate a 
balanced valve, all in the customary manner. The return con- 
nections from the low pressure section of dryers connect to 
an independent return header, which in turn connects to a 
small surface condenser. A considerable amount of steam 
passes to this condenser along with the water of con- 
densation. 

This steam is condensed and the condensate cooled to some 
extent by a flow through the condenser of cold water. The 
condenser connects to the condensate line from the separator 
tank, this line running to a rotary vacuum pump. 

This system, never exploited commercially, gave excellent 
results in machine drying capacity and later was installed on 
four other machines under the same management. Some re- 
markable records of paper dried per square foot of dryer 
surface have been made by these machines. It is a 
that the system meets all requirements for air removal. It is 
not economical in the use of steam, especially at relatively 
high pressures, because of the discharge of a large amount of 
steam to the surface condenser, which serves only to keep the 
low pressure section dryers free of air. 

The system shown in Figure 1 (See Page 212) was fol- 
lowed soon afterward by another (Figure 2) which was first 
applied to a cylinder board machine. It will be noted from 
the diagram that the same principle of separation of the dryer 
part into two sections was followed, the first section being 
supplied by steam discharged through the drip connections of 
the main section dryers. This steam along with condensate 
similarly passes into a separating tank in which a water level 
is maintained, using, however, an external sink-tank con- 
nected by flexible metal hose with the separating tank. Then, 
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too, the low pressure section dryers are equipped with indi- 
vidual traps in which provision is made for some continuous 
discharge. By this means, air removal from the low pressure 
dryers is effected; but, since the discharge is relatively small, 
the percentage of air to steam in these dryers is higher than 
would be the case with an ample discharge of steam along 
with the condensate. 

This system (Figure 2) has been adopted widely, and in 
many installations it has shown marked benefit. In one case 
within the author's knowledge, when this system was in- 
stalled in place of a system allowing for free discharge of 
steam along with water, the blow steam being taken to a 
large water heater, no improvement resulted. This result is as 
might be expected in view of the thorough removal of air 
assured by free discharge. 

Similar systems, differing only in detail of apparatus but 
not in principle, have been put out by others. It is apparent 
that the success of such systems is greatly dependent upon the 
amount of leakage through the traps attached to the dryers of 
the low pressure section. Without some leakage these dryers 
will accumulate air until they become ineffective since the air 
from the entire dryer part accumulates in them. 

In 1922, the author designed a system as indicated in 
Figure 3. The objects in mind were to prevent the accumula- 
tion of air in the low pressure section dryers; unavoidable 
with individual = attached to the dryers if the traps were 
tight; to clear the dryers more effectively than would be pos- 
sible with any small amount of leakage in such traps; to 
avoid trouble often experienced with dryer traps; and, in 
effect, to secure the excellent results obtained with the system 
of Figure 1 (See Page 212) without the great loss, at times, 
of heat to the condenser. 

From inspection of Figure 3, it. will be seen that steam is 
supplied in the usual manner to a main ‘section of dryers and 
that steam and condensate from these dryers is led to a sepa- 
rator for which an ordinary receiver separator is used, except 
that the drain connection is larger than ordinary in order to 
pass the large amount of water. From this separator, a steam 
supply is taken to a low pressure section of dryers. All of the 
dryers at the wet end, however, are not so connected. One or 
more of the first wet end dryers, the number depending on 
the total number of dryers in the machine, is supplied by 
steam discharged with the condensate from the low pressure 
section. 

The drain connection from the receiver separator is con- 
nected to a trap, or preferably a pair of traps. Likewise, the 
drain connection from the low pressure return header is 
trapped. The ry line from the first bottom dryer, however, 
has no trap and discharges freely to the vacuum pump. 

By allowing these dryers to blow through, the accumula- 
tion of air is prevented. The first dryer accordingly receives 
air from the entire dryer part of the machine along with a 
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considerable amount of steam discharged from the dryers of 
the low pressure section. The condensing effect of the first 
dryer is very great because it receives the wet, cold sheet from 
the last press. Because of the high rate of condensation in it, 
the dryer draws a large amount of steam from the low pres- 
sure section dryers, thus effectively preventing air accumula- 
tion in them, and discharges mainly air along with con- 
densate. 

In the steam connection of the first dryer, an ordinary gate 
or globe valve should be connected with free discharge to the 
atmosphere. This valve is opened when starting up after a 
shutdown and is allowed to blow until the entire dryer part is 
completely cleared of air, which is indicated when the valve 
blows only steam. The valve is then closed and the vacuum 
pump started. By this means the dryer part is cleared of air 
and uniform temperatures established in ‘a matter of minutes 
instead of hours. 

In the drip line from the first dryer, an orifice plate is 
inserted to limit the discharge of steam. The size of the hole 
in the orifice plate, depending upon the amount of total dryer 
surface and to some extent upon the usual pressure carried, 
may vary from 14 in. diameter, in the case of a small 
machine, up to a maximum of 4% in. The size is affected to 
a considerable degree by the charaeter of the boiler feed- 
water, 

Water containing considerable amounts of organic matter 
gives off much more gas because of decomposition of the 
organic material than does water with lesser amounts. In one 
instance, where feed-water was taken from a heavily contami- 
nated river and chlorinated, it was necessary to increase the 
size of the orifice twice, after the original installation, to a 
final area about three times that originally supplied and 
deemed adequate for ordinary circumstances. 

Even with good feed-water, the amount of air and gas dis- 
charged is perceptible. By variation of the diameter of the 
orifice, the temperature of the shell of the dryer can be 
changed appreciably. It may be cool enough so that the hand 
can be kept on it continuously without discomfort, although 
the dryer heads and drain pipe are much too hot. 

The maximum possible loss of steam through such an 
orifice is very small relative to the consumption of steam of 
the machine as a whole. This fact can be shown easily by the 
use of the usual formula for calculation of discharge of steam 
through orifices. 

In most cases, the discharge from the traps has been con- 


nected to a vacuum pump to insure circulation at low 
pressures. 

Between the traps and vacuum pump, a heat exchanger is 
supplied to cool the condensate sufficiently so that a low 
vacuum can be maintained by the pump. This piece of ap- 
paratus is required only in case the boiler feed make-up water 
is treated to remove hardness and accordingly injection of 
raw water into the machine condensate would be objection- 
able. Otherwise, a small spray chamber may be used to meet 
the requirements. 

When a heat exchanger is desirable on account of water 
conditions, it need not be large. A provision of 1.25 sq. ft. 
of tube surface per ton daily (24 hr.) paper production is 
ample for all ordinary conditions. The amount of cooling 
water is small for ordinary drying pressures since only con- 
densate from the traps with a small amount of vapor from 
the first dryer reaches the heat exchanger. 

Although it is customary to use a pump, the pump is not 
necessary if such pressures are carried in the machine as to 
insure circulation. An application was made without a pump 
to a small board machine having 3/4-in. steam supply connec- 
tions and /,-in. drop connections to 36-in. dryers. Usually, 
pressures from 25 Ib. to 35 Ib. were carried. Drainage and 
venting of dryers was uniform and satisfactory down to about 
15 lb. pressure. At this pressure, the restriction due to the 
small pipe connections became noticeable in uneven operation 
and the necessity periodically of running up the pressure in 
order to clear the dryers. 

The traps employed should be of a continuous discharge 
type. Intermittent discharge traps are objectionable since a 
much larger heat exchanger and a much greater flow of cool. 
ing water would be required to take care of the “peak load” 
condition at the time of discharge of the traps. 

The pump should be supplied with a governor so that a 
uniform vacuum may be maintained. A vacuum of 5 in. 
is sufficient for 5 lb. pressure in the main dryer section. Since 
the critical temperature of steam (that is, the temperature of 
formation) at this vacuum is about 203 deg., the condensate 
need be cooled only to about 195 deg. to insure smooth 
operation of the pump. 

The initial installation differed somewhat from the dia- 
gram in that provision was made for the use of live steam in 
the last dryers. 

The machine upon which the initial installation was made 
was a cylinder machine making white patent coated board 
principally. The dryer part consisted of twenty-four dryers, 
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each 48 in. in diameter. It had been customary, previous to 
making the change, to carry about 50 lb. pressure of live 
steam in the last seven dryers, about 30 Ib. live steam in the 
seven preceding, and exhaust steam at 12 lb. pressure in the 
first ten dryers to make about 2,000 lb. of board per hour at 
100 in. widest trim. Likewise, the return header was divided 
into three sections, each being drained through a bucket trap. 

After making the change, the production rate was put up 
to about 2,600 Ib. per hour and the steam pressure cut, carry- 
ing live steam at 30 lb. pressure in the last seven dryers only, 
the remainder being supplied with exhaust steam entirely. 

As a test to see what the machine would do after the 
change, advantage was taken of a run of single manila lined 
chip as less likely to cause trouble on account of felt marks 
me the presses weighted down. Pressure in the last seven 
dryers was put up to 50 lb., as had been the previous practice, 
and 72,000 Ib. of board made in 24 hours. 

The installation of this system was soon followed by simi- 
lar systems on two other machines in the same mill with 
equally satisfactory results. One of these machines, having 
forty-three 42-in. dryers, with widest trim of 90 in., showed 
an immediate increase in production from about 54,000 Ib. 
daily to 66,000 Ib. Attention was then directed to more 
effective press action, resulting in a further gain to 78,000 Ib. 
This production rate was later improved so that over 
80,000 Ib. was obtained regularly. A run of 93,070 Ib. 
(2,090 Ib. side trim and cutter broke not included) of .022 
white patent coated news, drying at 12 Ib. pressure, was the 
record. It should be mentioned that this machine was 
equipped with a vapor absorption system which accounted for 
about 15 per cent of the drying capacity. 

Since these initial installations, others have been made with 
satisfactory results. 

Another early and widely advertised system originally em- 
ployed tilting traps attached to sections of return header; and 
the principle of circulation of steam through a main section 
to a low pressure section of dryers was early employed. Later 
changes included the application of special automatic control 
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valves for admission of steam from the main steam header to 
the supply headers of other sections. These changes were 
later discarded, the system passing through many changes and 
finally evolving into the simple form shown by Figure 4. 

It will be seen upon inspection of this diagram that water- 
and air-laden steam from the main section of dryers are con- 
ducted through the main return header to a special separator 
tank from which the steam supply to the low pressure section 
is taken. This tank is separated by a division plate into two 
sections of unequal size, the condensation along with steam 
heavily charged with air from the low pressure section dis- 
charging into the smaller section of the tank and from which 
the supply to the first dryer is taken. 

In the study of this system, it should be noted that in the 
separating tank there is a by-pass around the division plate 
through a drop leg by which a fixed pressure difference 
between the two divisions is maintained, and further that a 
connection from the main steam header leads into the larger 
section of the tank, also running down into a water seal leg 
by which a fixed pressure drop through the main section 
dryers is sahained 

The value of the connection from the main steam header 
to the first section of the separating tank should be con- 
sidered from the standpoint of the principle of diffusion of 
gases. If it is conceded that the air is intimately and uni- 
formly mixed with the steam at all times, it must follow that 
the more steam bled from the main section dryers, the less 
will be the amount of air mixed with the steam in these 
dryers. Accordingly, any by-pass connection by which a part 
of the steam supply for the low pressure dryers is taken from 
the main steam header will reduce the amount taken from the 
main section dryers and tend to increase the amount of air in 
them. The same reasoning applies to the effect of a steam 
by-pass from the main section of the tarik to the smaller sec- 
tion supplying the first dryer. Since the dryers of the low 
pressure section receive all of the air from the entire supply 
to the machine, it is especially important that they are heavily 
bled in order to be fully effective. 
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The drain connection from the first dryer should prefer- 
ably be taken to a vacuum pump, rather than directly to a 
beater water heater or hot well. Otherwise the machine can- 
not be operated at a pressure less than that required to over- 
come the frictional resistance through the system without ac- 
cumulation of water and air in the dryers. Such an accumula- 
tion would require a periodic increase of pressure to clear the 
dryers, which, in turn, would cause temperature variations 
and uneven drying. 

Other systems making use of a main section of dryers with 
a low pressure section supplied by steam discharged from the 
main section have employed automatic valves to make a con- 
nection between the main and low pressure steam headers in 
order to maintain an adjustable difference in pressure be- 
tween these sections. If steam is allowed to pass through 
such valves, the effect is to lessen the discharge of steam from 
the main section dryers and thereby increase the air accumula- 
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tion in them. With dryer supply and drain connections of 


usual sizes, the pressure drop een main and low pressure 
sections usually will be only about two to three pounds at 
usual drying pressures when about 20 per cent of the 
total drying surface is in the low pressure section. The con- 
densation rates in the two sections along with the frictional 
resistance of the piping automatically establish and maintain 
this pressure difference. As drying pressure is increased, the 
pressure difference decreases. This action takes place because 
of the decrease in volume of steam as pressure is increased. 

A change of this kind results in lower velocities and con- 
sequent lessened pressure drop. These effects are greater than 
the increased rate of consumption of steam by the machine 
tending to increase the velocities. 

Another system, introduced about 1922, may be designated 
as the “Siphon System”. In this system, only a single header 
pipe is employed for the main steam supply to the dryers and 
for receiving steam and condensation from them. A steam 
siphon or ejector is installed in each dryer drip pipe. The 
method of connections is shown in Figure 5. 

An auxiliary steam supply is provided for the siphons. 
This supply may be either live steam or exhaust steam at a 
pressure sufficiently higher than that in the steam header to 
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insure action. By the action of the siphons, the pressure in 
the drip lines from the dryers is reduced so as to remove 
water and more or less steam, thus forcing the discharge back 
into the main steam supply header. 

The main header may be subdivided into several pressure 
sections by means of automatic valves in order to carry vary- 
ing pressures in the several dryer sections. Such subdivision, 
however, is not essential for operation of the system. It is 
rather to meet any requirements of progressive increase in 
temperature as drying progresses. Traps installed in by-passes 
around such sectional pressure regulating valves provide for 
passage of the condensate along the header toward the wet 
end. As pressure is released at each drop, a small amount of 
steam is recovered from the condensate. At the extreme wet 
end, the drain connections from one or more dryers are con- 
ducted directly to a vacuum pump to effect the final removal 
of air. The total amount of condensation water is removed 
through a trap which is connected to the main header at the 
wet end and discharges into a condensation pump. 

It will be seen that this system meets all theoretical re- 
quirements in that the accumulation of air in the various 
dryers is prevented by the removal of an appreciable amount 
of steam along with the condensate and the air finally dis- 
charged from the first wet end dryers through free connec- 
tions. Whether the initial cost of the sectional control valves 
and condensation by-pass traps and complication resulting is 
justified depends upon the importance in the mind of the 
papermaker of the adjustable pressure stage control so 
provided. 

The disadvantage of the system is that either a consider- 
able amount of live steam must be used to operate the 
siphons, or, in case exhaust steam is used, a higher back 
pressure is required. Using live steam, no power is obtained 
from this proportion of the drying steam. If the back pres- 
sure on the entire exhaust steam system is raised to give the 
higher pressure necessary for the supply to the siphons, the 
production of power is lessened because of the increase in 
steam consumption of engine or turbine resulting from in- 
creased back pressure. In some cases, these considerations 
might have no weight. For instance, in a mill having water- 
power ample for all needs, the development of all possible 
power from the steam used for drying becomes of no con- 
sequence. 

A variation of some of the systems previously described is 
to conduct the condensate from the machine either with or 
without steam discharged from the dryers into hot blast coils 
of a fan system used either in connection with a machine 
vapor absorption system or for general machine room heat- 
ing. Such systems require about 600 cu. ft. of air per minute 
per ton daily production rate with well hooded machines, and 
about 1,000 c.f.m. with unhooded machines. Allowing 2.5 lb. 
of condensate per pound of paper, this condensate enter- 
ing the heater at 227 deg., corresponding to 5 lb. steam 
pressure, and reducing the condensate to 150 deg. in the 
coils with a rise in air temperature of 70 deg., the heat avail- 
able is about one-third the amount necessary for an air supply 
of 600 c.f.m. per ton. If the condensate is cooled to 150 
deg. or its proximity and returned to the boiler plant, 
exhaust steam must be used to bring it back up to suitable 
temperature for boiler feed. Considering the heat balance of 
the entire mill, it does not matter whether the heat supplied 
to the air is taken from the condensate and the condensate 
later re-heated with exhaust steam, or the condensate returned 
at high temperature and the exhaust steam used in the fan 
coils, except as a matter of convenience. 

With heat additional to that of condensate required in 
such hot blast coils, the return line from the low pressure 
section of dryers, with no traps either in the individual dryer 
drip connections or in the return line, might well be con- 
nected to such coils instead of connecting to a first vapor 
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cooling dryer. The condensing action of the coils would take 
care of the steam vented from the low pressure section dryers. 
At the same time it would assure positively against any air 
accumulation in them. With such a system, especial attention 
should be given to the drainage of the hot blast coils. This 
attention is necessary to provide amply for air removal, since 
the coils will receive all of the air from the machine. 

A system of this kind, properly installed, should prove 
highly satisfactory with a vapor absorption system, or other- 
wise if hot air is wanted through the year, summer and win- 
ter. It is not desirable for general heating only, because the 

rformance of the machine during summer months is likely 
to be affected by shutting off the coils either because of lack 
of suitable provision or the mishandling of valves, and much 
loss result from bad paper. 

Another dryer drainage system employs a check valve in 
each dryer drip line, and thermostatic air vent valves in the 
return header. Tilting traps are commonly used to drain the 
return header. 

The theory upon which the system is based is that when 
sufficient water accumulates in the dryer to seal the end of the 
siphon pipe, the radiation from the drip connection between 
check valve and dryer causes rapid condensation of the steam 
contained in the pipe with a resultant drop in pressure, which 
because of the greater pressure in the dryer causes water to 
flow out through the siphon pipe. The weight of the water 
then causes the check valve to open and discharge into the 
return header, the accumulation of air in the return. header 
being relieved by the thermostatic air vent valves. 

It is probable that a small amount of steam is carried over 
through the siphon pipes along with the water because of the 
water traveling in “slugs”. The amount of steam, however, 
which could be carried over would be no more than the radia- 
tion from the drip lines and return header would condense. 
Otherwise, the pressure in the return line would rise until, by 
retardation of the discharge from the dryers, a balance would 
be reached. 

Since with any system in which no provision is made for 
venting air and steam, the steam discharge from the dryers 
being only the amount condensed by radiation losses from the 
individual drip connections and the header, some thought 
may be given to see by how much the accumulation of air in 
the dryers would be relieved. Such a system would be one in 
which the dryers are connected into a return header drained 
through ordinary steam traps. 

A double-deck part with dryers 48 in. in diameter and 
with a 132-in. face may be considered. Such dryers probably 
would have 1-in. drain connections. A length of pipe of 5 ft. 
from bottom dryers to header and 10 ft. from a to 
header with a 5-in. return header may be taken. The length 
of return header for one pair of dryers would be 5 ft. The 
total radiating surface of pipe for two dryers is calculated as 
11.6 sq. ft. With a radiation rate of 400 B.t.u. per square 
foot per hour being assumed, and with steam at 5 Ib. pres- 
sure, the amount of steam condensed per hour becomes 4.84 
lb. The average condensation for two dryers, taking the 
average for the machine, might be 500 Ib. Condensation in 
the first two dryers might be three times this weight; and in 
the last two dryers, one half. 

At the rate assumed, the condensation in the return piping 
is a little less than one per cent of the steam condensed in 
the dryers themselves. If the steam supplied to the machine 
should contain one-tenth of one per cent of air, the amount 
of air in proportion to steam contained in the dryer shell 
would be one hundred times, or ten per cent. This amount of 
air (Table 3, See Page 208) would reduce the temperature of 
the mixture considerably below the temperature correspond- 
ing to the pressure. 

Conditions in dryers equipped with individual traps are 
but little better, since such traps as usually constructed have 
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little provision for leakage of steam. By reference to the 
Laurentide tests (See Chapter Two) it will be noted that the 
amount of air found mixed with the steam was about 2.3 per 
cent, although the steam supplied to the machine is stated to 
have contained from 0.0025 to 0.0050 per cent. In the drip 
line of the dryer which was tested was “an individual steam 
trap in which there was a thermic valve to allow air to 
escape.” The figures given in the report covering air in 
dryer and air in steam supply thus show a concentration of 
air of from 460 to 920 times. 

The drainage of the dryer of a Yankee machine can be 
arranged according to the same principles as employed for 
other machines. If the machine has a number of fore-dryers, 
the discharge from the main dryer may be taken to supply 
them. For example, if the machine has one 10 ft. dryer 
preceded by six 48-in. dryers, the discharge from the large 
dryer may be led to a separator from which the water is 
conducted to a trap and the steam taken to supply five of 
the six fore-dryers, the discharge from these dryers led to a 
second separator or drip leg, also trapped, and the steam 
taken to supply the first dryer. Such a system may or may 
not need a vacuum pump, according to the minimum drying 
pressure expected. 

On the other hand, if there are no fore-dryers, provision 
must still be made to vent the large dryer continuously to 
assure maintenance of uniform temperature. The condensa- 
tion may be conducted to a separator or drip leg, the latter 
drained to a trap, and a steam connection taken off. This 
steam may discharge into a low pressure exhaust system and 
be used for heating water for hot felt showers or for bleach- 
ing, or returned to the boiler plant for heating boiler feed- 
water, all on condition that the lowest drying pressure is in 
excess of that in the low pressure system. Another use is in 
the heater of the vapor absorption system which is now gener- 
ally used with Yankee machines. Where so used, it is 
desirable to conduct the steam to a section of the heater 
disconnected from other sections, preferably the first section 
so that the benefit of the high rate of condensation in this 
section may be employed. It is good practice to take the 
main steam supply for the heater from the dryer supply line 
so that the pressure in the heater is the same as in the 
dryer and the temperature of the air supplied to the hood 
varies as does the temperature in the dryer. Such a method 
of control of pressure of the heater steam supply neces- 
sarily involves separation of the connections to the heater 
so that the steam taken from the dryer may enter a section 
at lower pressure to insure ample venting of the dryer. 

In the design of a dryer drainage system, the following 
points should be kept in mind and followed. Steam must 
be bled liberally from all dryers in order to prevent accumu- 
lation of air. With this done, there will be no troublesome 
temperature variations, since temperature will correspond 
to pressure and be controlled by pressure control. The sys- 
tem should be designed so that steam bled from any dryer 
or section of dryers is used for the supply of other dryers 
or otherwise used so that no appreciable loss of heat results. 
It is not important whether it is used in the machine or for 
another purpose, as for instance, in the heater of a vapor 
absorption system as already above discussed. The simpler 
the system, the more certain will be its success. The system 
should be designed to operate in one way only, and so far 
as possible, have no features that permit tampering. 

If one or more dryers at the wet end are connected to 
condense the last of the blow-through steam, as in the sys- 
tems of Figure 3 (See Page 214) and Figure 4 (See Page 
215) or in the siphon system, no valves should be permitted 
in either the steam connections or the drain connections of 
such dryer or dryers. If there are such valves, they are 
certain to be closed for some reason or other, with the result 
that all of the dryer part will accumulate air. 

Care should be used in the selection of traps to handle 
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IT’S SMALL ... BUT 


What would a paper machine drying cylinder be 
without its steam joint? The two are as inseparable 
as the ventriloquist and his dummy. 


Our steam joint is very easy to install. It protects 
the siphon pipe against wear. It also allows for 
the position of the siphon pipe within the dryer 
to be easily tested. 


With it, there is no lubrication problem; steam 
leaks are reduced to a minimum. 


There are a large number of satisfied users; 
names furnished upon request. 


CARTHAGE MACHINE 
COMPANY 
Carthage, N. Y. 











condensate. Continuous discharge traps should be tavored 
if the condensate is finally handled by a vacuum pump. The 
traps should be of a type least likely to require attention to 
keep them in serviceable condition, because the chances are 
ten to one that they will never receive attention until trouble 
develops. 

Where exhaust steam from reciprocating engines is used, 
grease is certain to accumulate in the traps if low pressures 
are employed. If water conditions are bad for steam mak- 
ing, mud is likely to come over from the boilers, and this 
mud mixing with grease from cylinder oil makes a plastic, 
gummy material which is very likely to plug the traps. Traps 
should be of a type which can be blown out thoroughly 
while in service, especially if water conditions are bad. 

It is well to install traps in duplicate so that one can be 
cut out whenever desired, and to avoid by-passes around the 
traps, because, if provided, they are certain to be opened 
improperly at some time. 

A connection with a hand valve open to the atmosphere 
should be provided at the wet end of the dryer section by 
means of which air contained in the dryers can be blown 
out when starting up after a shutdown. By this means, 
much time is saved in bringing the dryers up to temperature, 
making of broke avoided, and uniform drying conditions 
quickly established. By proper use of such a connection, 
uniform drying conditions result almost as soon as the sheet 
is over. 

When a machine is shut down and the steam supply to 
the dryers cut off, the steam contained in them quickly con- 
denses, thus forming a vacuum so that air is drawn in 
through the steam joints and elsewhere, and by the time the 
dryers are cold they are full of air. If this large volume 
of air must be removed by a vacuum aA or any other 
ordinary means, much time must elapse because of the large 
volume contained in the dryers. 


Chapter Five 


FLASH 


Tue term “flash steam” may be defined as the steam 
given off by hot water, at or near boiling temperature, 
when pressure is relieved. Great, and, in many cases, undue 
importance has been assigned to the amount of such steam 


liberated under conditions prevailing in the drainage of 
dryers of paper machines. Systems have been devised and 
advertised in which for operation as intended, vastly greater 
amounts of flash steam would be needed than could possibly 
be realized. It, therefore, seems advisable to explain a 
method by which the quantity given off for any pressure 
drop can be calculated, a method that is simple and well 
known to engineers acquainted with thermodynamics 
of steam. 

For example, how much flash steam will be given off 
when condensation under 10 Ib. steam pressure is discharged 
into a pressure of 5 lb.? 

From a table covering properties of saturated steam it is 
noted that water at 239.4 deg., the temperature corr- 
sponding to steam at 10 lb. porns, contains 207.7 B.t.u. 
per pound. Likewise, at 5 lb. pressure, water at boiling 
point (227.2 deg.) contains 195.3 B.t.u. Since no heat 
is lost in the release of pressure, the difference is taken up 
in furnishing the latent heat necessary to evaporate a portion 
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STEAM 


of the water into steam. From the saturated steam tables 
it also is noted that the latent heat of evaporation at 5 lb. 
ressure is 960.6 B.t.u. Since the B.t.u. available to furnish 
atent heat of evaporation equals 207.7—195.3 or 12.4, the 


12.4 
weight of water evaporated is Ib. or about 0.0129 Ib. 


960.6 


In other words, 1.29 per cent of the water is evaporated into 
steam. 

The amount of flash steam for a given pressure drop is 
not the same for all pressures, but becomes less as the 
initial pressure becomes greater. It has been shown that a 
drop from 10 Ib. to 5 Ib. yields 1.29 per cent. A drop from 
15 lb. to 10 Ib., however, gives only 1.1 per cent; and a drop 
from 20 Ib. to 15 Ib., less than one per cent (about 0.97 
per cent). 

Since the pressure drop between the main section and 
low pressure section of a circulation system should be only 
two to three pounds, with the respective drying areas about 
as usual, the steam given off by pressure drop from the one 
section to the other is less than 1 per cent, an amount 
insufficient to be worth consideration in practical design. 
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THE ARMSTRONG PAPER MACHINE DRAINAGE SYSTEM 


CONTINUOUS FLOW OF 
}sTEAM THROUGH EVERY 
DRYER. Besides blowing out air that 
is in the dryer when steam is first 
turned on, this flow very quickly re- 
moves all condensate and any air that 
is mixed with the steam fed to the 
dryers. 


EACH DRYER CARRIES 

PROPER SHARE OF LOAD. 
Pressure (and hence temperature) con- 
trol is positive within close limits for 
each section. Virtually nothing short 
of a plugged up line can cause any 
marked variations in individual dryers. 


HIGH OVERALL EFFICI- 
ENCY. Maximum number of 


high pressure dryers—minimum num- 


ber of low pressure dryers. Flash tanks 
reclaim heat from condensate which 
leaves machine at low temperatures, 
thereby providing maximum drying 
efficiency. 


100% AUTOMATIC AIR 
ELIMINATION. Armstrong 
has developed a thermal type air elim- 
inator which is completely automatic, 
self -compensating and highly sensitive. 
These units are located at the points 
where air from the dryers accumulates. 


| areas TO OPERATE. With 
the Armstrong System, a ma- 
chine can be started up with little or 
no adjusting required, insofar as drain- 
age is concerned. 








. . . then you will see why this kind 
of performance is possible w 


A TYPICAL INSTALLATION: 


BEFORE AFTER 


52 tons (Max.) Tonnage per day 54 tons (Ave.) 
45 lbs. Back pressure (Ave.) 40 lbs. 
13,000 Ibs. Total Steam consumption 11,000 lbs. per hr. T.4 | 
per hr. (Ave.) * Bee 
3 Ibs. Steam used per pound 2.44 Ibs. . ‘ag ’ 
of paper , *y > 


- 
=. 
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N°” you can have the advantages of a modern paper machine drainage system 
at a very reasonable price. Send today for our descriptive literature and 


complete facts about results obtained. 


Surveys will be made without obligation for readers responsible for mill mod- 
ernization programs. Just ask for a questionnaire from which Armstrong engineers 
can estimate the cost of a modern drainage system for your machines. Armstrong 
installations are engineered to fit individual machines with the privilege of return- 
ing all parts within 60 days if you are not satisfied. Send for your questionnaire 


now. 


Paper Machine 


ARMSTRONG 


Drainage <Syatom \*""! 8" 
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and 
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DRAINAGE SYSTEM 


on the paper machine shown ‘above 
does this: 


Eliminates all air and condensate from each dryer 
individually. 


































Operates efficiently on any pressure or 
vacuum. 


Condenses all flash steam, assuring Jow 
steam consumption. 





Permits complete steam pressure 
control. 


The gauge glass on the Drainator 
installed on each cylinder gives 
indication of complete elimi- 
nation of condensate and air, 
WITHOUT STEAM LOSS. 


Has no parts subject The heart of this system 
to wear except is the COE DRAINATOR— 


the Advanced Condensate 
— GAS eneeye. Drainer with NO 
Simplified MOVING PARTS 


piping. 








STEAM SUPE Y 
> COWRA MIALVES 








ALAS/ST JAMA 





COWOEN SAVE 
Cow 










% Coe Drainage Systems are designed to meet 
FO VO? MELE ME 


individual drying problems. One of many 499 —— STREET 
designs is shown above. The COE MFG. Co. PAINESVILLE, O. 
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The CRAM DRYER DRAINAGE SYSTEM 
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NOTE — 


The Crem Dryer Drange System = by (ar the empire system so muta omy ery meme 
are merennary cond thee cmumnfiat eer oi eam ype preamble 8 
— 














DO YOU KNOW that the CRAM DRYER 
DRAINAGE SYSTEM with the aid of the 
CRAM SYPHON INLET is the only system 
that DOES NOT REQUIRE OR MAINTAIN 
A WATER COLUMN IN THE DROP-LEG 
OF THE SYPHON? 


WHY? . . Because the design of the RE- 
STRICTED ORIFICE of the CRAM SYPHON 
INLET provides a means for the condensate 
to MIX WITH THE STEAM PASSING THRU 
THE ORIFICE AT HIGH VELOCITY and 
be blown out of the dryer as a MIXTURE. 
OBVIOUSLY, AIR and other NON-CONDENSABLE GASES PASS OUT OF THE DRYER contin- 
uously with this mixture. 








THE CRAM SYPHON AND INSTALLATOR 


It is obvious that any restrictions in the pipe carrying condensate from the individual dryer, such 
as, restricted orifices, traps, etc., located other than at the inlet of the syphon, cannot be an effective 
substitute for the CRAM SYPHON INLET as such means actually reduce the velocity at the inlet to 
the syphon which is necessary to the removal of the condensate as a mixture. 





THE CRAM SYPHON INLET provides the means for actually blasting the condensate from the dryers. 







These facts are well worth investigating when you are considering drying equipment. 





Pat Nos. U.S. 1919416 - 2049050 Other Patents Pending. 


H. G. CRAM COMPANY 


APPLETON .. . WISCONSIN 
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MODERNIZE DRYING CONTROL 





Modernizing drying controls is a paying investment—a 
fact that has been proved time and again. Scores of mills 
have effected economies through automatic operation, in- 
creased capacity, more uniform sheet and elimination of 
steam losses. Modernizing pays for itself in a minimum 
period when Tenso-Temp Control is installed because this 
Masoneilan control was designed and built for maximum 
economy — 








@ Economy in low first cost—low installation cost—low operating 
and maintenance cost. 


@ Economy in a minimum of new equipment and a minimum of 
change-over in present equipment. 


®@ Economy through instantaneous shut - off of steam when sheet 
breaks and in holding dryer temperature gradient while 
taking the sheet over. 


®@ Economy in adaptability of Tenso-Temp fo all grades of paper. 


MODERNIZE Tenso-Temp economy will build profits for you as it has for 


others. See how inexpensively you can improve your drying 
WITH operations —write for Bulletin No. PD-1. 





Mewieiaiacin@) 1196 ADAMS STREET, BOSTON, MASS., U.S.A. 


New York Philadelphia Pittsburgh Chicago St. Louis Tulsa Houston Los Angeles 
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UNRESTRICTED Rapid CIRCULATION 









WET 
END 


INTERMEDIATE fay | -—— 
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If there is one Dryer Drainage System on the 
market that is designed to provide unrestricted 
and rapid circulation, it is the Fulton. It has no 
gadgets, check valves or other devices which pre- 
vent or retard the complete and continuous re- 
moval of air and condensate from the dryers. 


The Fulton Drainage System has a remarkable 
background of almost 600 successful installa- 
tions on paper machines making every conceiv- 
able grade of paper. 


This system has had extraordinary success in re- 
ducing steam costs, increasing production, and 





MAY 





i 





JUNE 





—— MAIN sacuiei linia OF DRYERS 






in solving dificult drying problems. This is due 
to the long and varied experience of Fulton engi- 
neers. There is no substitute for such experi- 
ence, which thus insures the use of sturdy equip- 
ment of ample capacity, to produce trouble-free 
results for years. 


What is more logical than to place your drying 
problems in the hands of those most qualified to 
serve you best? Our engineers will be glad to 
make a complete analysis of your drying condi- 
tions, without the slightest obligation. Write 
today for complete details. The Midwest-Fulton 
Machine Co., Dayton, Ohio. 


JULY 














Insure Positive Air Elimination from your 
Dryers with 


ILLINOIS STEAM TRAPS 


for high or low pressure operation 


Positive and continuous air elimination is an exclusive and out- 
standing feature of ILLINOIS traps. They are so sensitive they 
will operate to release air from the unit with a drop in tempera- 
ture of only 3 degrees F. 

ILLINOIS traps will discharge condensate to atmosphere, against 
back pressure, or into vacuum in the return line. 

There is a complete range of models and sizes for pressures from 
one to 250 pounds, and capacities from 200 pounds to 24,000 
FREE pounds of condensate per hour. 

TRIAL Write today for trap bulletins 34B and 35 and learn how ILLINOIS 
if yeu wish traps will conserve steam and definitely increase the efficiency 
y of your dryers. 


ILLINOIS ENGINEERING COMPANY 


2043 SOUTH RACINE AVENUE, CHICAGO 



































PICKLES’ 
AUTOMATIC DRYING REGULATOR 


for 


Paper Making Machines 


The design of the Pickles’ Regulator is basically sound, simple and 
effective. The performance is accurate, dependable and automatic. 





Simplicity of Regulator avoids repairs and attention. 
Positive action of Regulator and Valve are visible and may be tested 
by hand at any time. 


Regulator makes possible a higher and more uniformly finished paper by 
holding constant a maximum amount of moisture in the sheet. 


Repeat orders based upon years of satisfactory service one of best 
recommendations. 


Satisfaction guaranteed—lInstalled for a 60 days’ trial. 
For further particulars address— 











J. F. PICKLES, BUCKLAND, CONN. 














@ Special Jennings Dryer Drainage Exhaust 
Pump, with separate Jennings Centrifugal 
Condensate Pump. The tank is piped to the 
condensing dryers at the wet end, and the 
condensate pump handles the drainage from 
the flash tanks. By separating the cooler con- 
densate and hotter condensate, the amount 
of cooling water necessary to maintain a 
given vacuum on the wet end dryers is ma- 
terially reduced. 

This special pump was developed for Midwest- 
Fulton, and is distributed exclusively by the 
Midwest-Fulton Machinery Corp., Dayton, Ohio. 


‘ STANDARD NASH 
il it é, 4 DRYER EXHAUST 


The standard Jennings Dryer Exhaust Unit delivers full rated capacity of both air and condensation 

simultaneously. Advanced mechanical design assures low horse power consumption. Initial performance 

is maintained over long periods owing to simple construction and absence of internal wearing parts. 
Operating and maintenance costs are low. 


NASH ENGINEERING COMPANY, PULP AND PAPER DIVISION 
GRAYBAR BUILDING NEW YORK CITY, N. Y. 


BP rR Biabh9 orion 
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PIPEWRENCH PETE SAYS: 


“KNOW HOW” plus 
BETTER TRAPS 


HOW TO MAKE aN . mm Account for This! 


PRACTICAL 


Tai iavld Pee || 14 NEW SOUTHERN MILLS 
ADOPT STRONG TRAPS! 
TO YOUR DRYING SYSTEM 


STRONG NO. 50 traps 
drain digesters and 
evaporators with peak 
loads exceeding 
50,000 Ibs. per hour, 
pressures from 20 to 
160 lbs. 






































Check / Your Immediate Problems 


C7) Accurate checking of dryer temperatures, pres- 
sures, machine speed, vacuum and air conditions. 


Establishing standards for maximum production, 
uniform quality and lowest costs. 


‘= 


Uniformity of results through suitable stabilized 
controls for sieam, water and air. 


‘0 


Protection of Boilers, Engines, Dryers and Heaters 
with dry clean steam for maximum efficiency. 


(J 





Positive, separate and continuous elimination of 
air, non-condensible gases and condensation from 
dryers and heaters for maximum capacity and 


proper control. CALL IN STRONG on Your Next 
Drainage Jobl 


Paper mill drainage problems are 
in a class by themselves. It takes 
plenty of “know how" as well as 


CJ 


‘a Elimination of back pressure (or maintenance of 
vacuum) with condensation reclaimed and re- 
turned to boiler. 


Reclaiming of preventable wastes with ample sup- ‘ . 
O ply of heated air and water at desired temper- top-notch traps to lick them. 
atures. The fact that 14 of 16 new South- 


ern mills have adopted Strong traps 
for both process and power line 
drainage, with pressures to 700 lbs., 
tells you we know paper mill 
problems. 


7 Control of individual or sectional dryers for tem- 
pering, drying and conditioning of product. 


DCTs SF OD iiteetettitllanalbittasichipetininitiinininin 
FARNSWORTH EQUIPMENT OWNERS! We are exclu- 





The fact that every Strong trap is 


ctve sours of repeive, og rede: g of Farns- STRONG FORGED STEEL designed right and equipped with 
eae Le ae ~~ ty — on Fimited as & traps for steam pressures Anum-Metl seats and discs, assures 
to aan | lbs. — pee you they'll be trouble-free and 
. ° external seats and discs. ical. 
Clip an d Mai 1 to: Anti-balancing. besiege ae 
Also a complete line of |= Write us about your drainage 





Anum- 1 fitted robl r f f 
THE W. J. O'BRIEN CO. a. wna 
i SYRACUSE, H. The Strong, Carlisle & Hammond Co. 
rainage and Control Specialists Since 1920 
1392 West Third St., Cleveland, Ohio 


Complete selected and developed % T 134 O WN G 
7 plus Specialized services 


fo fit your Job and 7 A ST EAM S Sage eee ee: S 






























STICKLE EQUIPMENT for Cutting 


Steam Costs and Increasing Operating 


Efficiency in PAPER MAKING 


The Stickle organization has specialized for almost a 
third of a century in solving the problems of steam .. . 
particularly as those problems relate to paper making. Out 
of its wide experience and intimate contact with the 
problems of paper production, Stickle Steam Specialties 
have been developed to obtain higher efficiency and 
reduce costs—by obtaining better drainage; by regulat- 
ing steam flow and controlling pressures; by obtaining 
greater heating efficiency and controlling temperatures. 
Its contributions have played an important part in the 
development of the manufacturing end of this progres- 
sive industry. Some of its latest equipment, shown here, 
is rendering exceptionally satisfactory service in a large 
number of leading mil's in the United States and 
Canada. They are worthy of your investigation. 












The new Stickle Automatic Tension and Thermal 
Control (shown above on installation) is proving 
its value by its performance in many plants. It 
stabilizes steam flow to paper machine, controls 
moisture within exceedingly close limits, eliminates 
cockle and drier snap-offs, reduces curling and 
shrinkage—all this with the least possible manual 
atten'ion. 







(Above) 


The Stickle Automatic Differential Valve controls exact 
differentials in pressure between two sections of a ma- 
chine, assuring proper drainage at all pressures. This 
valve is termed the heart of the modern Stickle System 
for paper drying. 


(Above) 

The Stickle Differential Drainage and 
Pumping Unit combined with Stickle 
Mechanical Thermo Air Eliminator pre- 
vents steam losses and contributes to 
operating efficiency and economy. 


(At Left) 
The Stickle Visible Micro Adjustable Orifice, with Indi- 
cating Thermometer, permits visible operation and accu- 
rate modulated temperature control of driers. 





ASK FOR BULLETINS NOS. 60 and 60C CONTAINING CHARTS ON PAPER DRYING 


STICKLE STEAM SPECIALTIES COMPANY 
2233 Valley Avenue, INDIANAPOLIS, INDIANA 
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Chapter Six 


VACUUM 


Conprrions sometimes occur in which formation de- 
termines the speed of the machine or a sheet is run so 
light that the drying capacity of the machine is too great for 
the production rate. The usual recourse under such circum- 
stances has been to shut off a number of dryers so that a 
pressure above atmospheric would be shown in the remain- 
der. This method is objectionable from a papermaking 
standpoint as the finish is likely to be affected, and, because 
of slack draws at the cold dryers, wrinkles are likely to result. 
On the other hand, if the dryers are not shut off and if the 
machine has no vacuum return system with a suitable arrange- 
ment of piping, the drying will be very uneven. The dryers 
will pro ».—« fill with air and water until the sheet runs 
damp; then, when pressure is applied to clear them, the tem- 
perature will run up rapidly and the sheet be overdried with 
poor finish and great risk of breaks. 

The problem of operating continuously with pressure in 
the dryers below atmospheric is solely one of continuous 
air removal. The abstraction of heat by the drying paper 
will in itself condense the steam within the dryers. If the 
air is removed continuously, a vacuum will result. If the air 


Table 6—T atures of Steam at 
Peensuses Eelow Rémeaphents 








Trature 


ahr. 


Vacuum, Inches | Tem 


Vacuum, Inches 
of Mercury 


of Mercury 


bee - a 
ahr. 





187.3 
181.9 
175.9 
169.1 
161.4 
152.1 


212 12 
208.5 14 
204.8 16 
200.9 18 
196.7 20 
192.2 22 




















DRYING 


is not removed continuously and positively, by its accumula- 
tion in the dryers, the temperature will fall, according to the 
law of partial pressures, but the pressure remains. 

The systems of Figure 1 (See Page 212) and Figure 3 
(See Page 214) will operate continuously with pressure less 
than atmospheric in the dryers with steady, even, uniform 
drying. The system of Figure 2 (See Page 213) will do 
so also if the traps are provided with bypasses permitting 
continuous discharge past the valve and seat. The system 
of Figure 4 (See Page 215) would not so operate with the 
first dryer discharging against atmospheric pressure; but it 
would if the first dryer connected suitably to a vacuum pump, 
as would also the siphon system (Figure 5, See Page 216). 

There is no reason why drying should not be carried on 
with steam pressures in the dryers as low as might be de- 
sired. The problem is purely one of adequate air removal. 
It follows that as lower pressures are carried, the rate of 
drying expressed in pounds. of paper dried per square 
foot of dryer surface, or in any other way, will drop because 
of lower temperature of the steam. Therefore, if equally 
great production is desired, more drying surface must be pro- 
vided. It also might happen, if continuous operation at 
pressures much below atmospheric is desired, that pipe 
sizes would need to be larger than ordinary because of the 
rapid increase in volume of steam as pressures are reduced. 
It should be considered that the temperature of steam drops 
very rapidly at lower pressures as may be observed from 
Table 6. 

Since two inches of mercury corresponds roughly to one 
pound pressure, the change in temperature as pressure is 
reduced below atmospheric may be compared with change 
of temperature at pressures above atmospheric by compari- 
son with Table I. (See Page 207.) 


Chapter Seven 


Conditions Inside the Dryer 


Tis interior of the dryer, of course, is filled with steam 
with which more or less air is mixed. There is a steady 
flow of steam from the main body outwardly to the shell as 
the steam in contact with the shell condenses. The velocity 
of this radial flow depends upon the location in the dryer 
part of the dryer considered and on the pressure carried. 
At ten pounds pressure, the radial velocity at a point near 
the shell might be expected to vary from about one-third 
up to 11, feet per minute, depending upon various operating 
conditions. ese velocities are probably greater than the 


velocity of diffusion of air into steam. It is probable, there- 
fore, that the shell of the dryer would soon be coated with a 
film of air left behind by the condensing steam if it were 
not for the mixing action going on, an action caused mainly 
by the blast of the entering steam supply. 

Other conditions affecting the mixing exist up to a cer- 
tain speed, which may be called the critical speed. At 
speeds lower, water formed by condensation collects in a 
pool at the bottom of the dryer, the depth of the pool 
depending upon the clearance distance of the end -of the 
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| THE SHORT- 


to trouble-free Ateam-fitd 
with syphon-pipe drainage 


ERE in a self-contained unit is the final answer to 
your problem of both admitting steam and remov- 
ing condensate, air and gases from all machines having 
rotating rolls. As a pressure joint it eliminates the pack- 
ing, oiling and adjusting miseries of the old time steam 
fit as explained below. But it goes beyond this. It pro- 
vides a simple, trouble-free way of draining the rolls 
through the same unit that admits the steam. 

The joints on the machine illustrated opposite are 
typical of several hundreds of highly successful installa- 
tions throughout the paper industry. Details of the joint 
and piping are covered by the drawing. Note the clean- 
cut arrangement in which the syphon pipe is well sup- 
ported by a bridge or spider that holds it concentric 
with the rotating parts. The only objection ever 
raised against the syphon pipe — wear or breakage 
due to its being forced out of alignment — is over- 
come by this arrangement and by the design which 
compensates for minor misalignment as explained 
below. Syphon pipe wear or breakage is unknown 
in Johnson Joints if ordinary care is exercised in 
installing the joint. 

With its only objection removed by the Johnson 
method, the syphon pipe drainage has marked 
advantages over all others. It is simpler; less expen- 
sive to install, and requires little or no maintenance. 
Still more important, it assures quick relieving of 
the air and gases which is far more important than 
the draining of condensate in keeping rolls up to 
temperature, conserving heat, and stepping up pro- 
duction. 

Read the description of the advanced Johnson 
principle opposite and ask for detailed description 
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syphon arrangement used 
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above. 











Syphon Pipe Support 





Rotery Pressure 
JOINT 
Type O 


Steam iniet 


Condensate Outlet 








tions. 



























PAPER WORLD for May, 1939 


THE JOHNSON CORPORATION 


A revolutionary idea in joint construction 


The basic unit used in all Johnson Rotary Pressure Joints is 
illustrated at left. The rotating element consists of the part (1) 
which attaches to the roll or cylinder of the machine and the part 
(2) which has a sliding fit over the part (1) and is keyed to it by 
the key (3) so that the assembly revolves with roll. A spring 
(used for initial seating only) holds these two spherical-end parts 
against the two special carbon-graphite rings (4). The ring at the 
right forms a pressure seal between the rotating members and 
the housing, the ring at the left serving as a bearing. These 
remarkably long lived rings totally eliminate packing. They are 
also self-lubricating, eliminating oiling. The spherical ends of the 
rotating members provide a ball-and-socket effect, compensating 
for angular misalignment. An annular space between part (1) 
and the housing provides for lateral misalignment. Since the 
joint is pressure-sealed (see white arrows), it is entirely self- 
adjusting for all pressures. 


Joints 


THREE RIVERS, MICH. 
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siphon pipe from the shell and = the angle of the pipe 
from the vertical should it be displaced from its proper 
position. Some of this water no doubt falls like rain through 
the space within the dryer. The formation of drops and 
their disengagement from the surface would have much 
effect in preventing the formation of an air film at the 
shell surface. Some of the water forming on the descending 
side of the dryer no doubt adheres to the shell until reach- 
ing the bottom, and in running down the shell has a tend- 
ency to prevent the accumulation of an air film. 

The “rainstorm” within the dryer may be of very con- 
siderable magnitude in comparison with natural rainstorms. 
If a rate of condensation in a wet end dryer of 6 lb. of 
steam per square foot of drying surface per hour is con- 
sidered, which might well be expected to exist, and half 
of this amount considered to fall like rain, the amount 
falling would be about two inches per hour per square foot 
of plane surface, a rate which in nature would be on the 
order of a cloudburst. Many of these drops are no doubt 
picked up by the blast of entering steam into which they 
fall and are blown against the front head of the dryer. 
This action may have some effect upon the heat transfer 
to the shell at the front and perhaps accounts for the 
generally more rapid drying of the rear edge of the sheet. 
The pool of water at the bottom of the dryer may well be 
considerably deeper and wider at the front because of the 
blast of steam blowing a large part of the water of conden- 
sation to the front and retarding its flow back along the 
bottom to the siphon pipe. 

Much emphasis has been placed on the importance of re- 
moval of water to a degree as complete as possible. It 
seems probable that undue importance has been given it. 


If the width of the pool at the bottom of the dryer is of 
any importance in preventing free transfer of heat from 


steam to shell, then there should be great retardation of 
drying when the speed reaches such a point that water no 
longer collects in a pool at the bottom, but remains out 
against the shell all around. However, in the observation 
of a machine having 48-in. dryers and running at speeds 
up to 1.050 ft., no critical point in the speed has been ob- 
served at which any change in the drying rate is noticeable. 

Actually, heat transfer from steam to shell must occur 
in two stages—first, a transfer from steam to water; then, 
from water to shell. Even at low speeds the shell is wet all 
around. It can not be otherwise with a pool of water lying 
at the bottom as the shell revolves aside from the water 
film resulting from the condensation of steam during the 
rotation. 

It is probable that the real cause of loss of drying capacity 
when dryers accumulate water is air rather than water. If 
a condition should occur to prevent the removal of water, 
air would certainly accumulate. As it accumulated, the 
temperature would drop, until the accumulation became so 
large that further entry of steam was prevented. The re- 
tardation of drying by accumulation of water could become 
serious only when the pool acquired such a depth that the 
mean temperature of the water fell appreciably below the 
temperature of steam, a condition very unlikely to occur 
because of the constant circulation of water in the pool 
caused by the rotation of the dryer. 

If the negligible importance of the depth of the pool 
of water within reasonable limits is conceded, then it be- 
comes apparent why bucket devices for removal of water 
have failed of general adoption in place of the siphon. 
Further, it is apparent that any bucket device, revolving 
with the dryer, would fail as soon as the speed became 
great enough to cause the water to remain out against the 
shell. Under this condition, the action of the bucket would 
be very intermittent. What would happen is that the depth 
of water against the shell would gradually increase to such 
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a point that wave action caused by the motion of the water 
relative to the steam would cause a collapse of much of the 
water to the bottom, immediately forming a pool of very 
appreciable depth which the bucket would then remove. 
However, if the bucket were attached to the end of the 
siphon pipe so as to be stationary and not rotate with the 
shell, a different condition would exist. With the water 
against the shell moving with the velocity of the shell, it 
would enter the bucket at a speed sufficient to elevate it to 
an appreciable height—for example, to about 161/ inches 
in a 48-in. dryer running at 600 ft. 4 speed, allowing 
one inch for shell thickness and the bucket clearing the 
shell by one-half inch. 


The conduction of heat through the shell may become a 
matter of some importance. The heat conductivity of cast, 
iron is given by Kent (Tenth Edition, p. 602) as 321.6 
B.t.u. per square foot per hour per degree temperature 
difference for one inch metal thickness at 216 deg. Fahr. The 
heat transfer through dryer shells at ordinary steam tem- 
peratures may be taken roughly as varying from 1,000 B.t.u. 
to 6,000 B.t.u. per square foot per hour, the variation being 
from dry end to wet end, and dependent upon pressure 
carried and method of removal of air. From these rates 
and the heat transfer rate which has been cited, temperature 
drops of from 3.1 deg. to 18.6 deg. result for a shell 
thickness of one inch. These temperature drops would 
increase directly with the shell thickness and may be a 
reason for the belief held by some that large dryers are not 
as effective as smaller ones, since the shell thickness must 
be greater for larger diameters. 


Following this thought a little further and taking 2,500 
B.t.u. as the mean rate of heat transfer for the entire dryer 
part, the drop in temperature through the iron would be 
7.8 deg. greater for a shell thickness of 2 inches than for 
a thickness of one inch. This increase in temperature drop 
is enough to require a pressure of 13.7 lb. in the thicker 
dryer as against 10 lb. in the thinner; and this pressure 
increase becomes greater with higher pressures—for example, 
19.23 Ib. for a two-in. shell as against 15 lb. for one inch 
thickness. 


Such rises in pressure are a matter of considerable impor- 
tance. On the one hand, they affect the development of 
power from the steam supplied to the machine; on the other, 
the increase in amount of drying surface needed for equal 
pressures and production rates. Since greater shell thickness 
is necessary for increased width of machine to avoid increase 
in working stresses and deflection, it is to be expected that 
wider machines will show lower drying rates than narrower. 


Attention of machine builders and purchasers can profit- 
ably be given to this detail of construction. The use of 
carefully proportioned semi-steel mixtures for casting dryer 
shells should be considered. Such mixtures have ultimate 
tensile strengths of from 40,000 Ib. to 50,000 Ib. per square 
inch, as against a usual 20,000 Ib. for gray cast iron. The 
reduction in shell thickness by one third to one half would 
result not only in better drying but in a lower cost of manu- 
facture of the machine through saving of weight of metal 
as well as permitting the use of smaller bearings and journals 
or lower bearing pressures. 

It is not to be supposed that the entire resistance to 
heat transfer is in the metal of the shell. The resistance 
to transfer of heat from steam to water film is negligible 
with sufficient agitation of the steam and water to prevent 
the formation of an air film on the water. A temperature 
drop, however, occurs in the transfer from water to iron. 
There also is a large temperature drop in the transfer from 
iron to paper. This latter transfer is affected by the moisture 
content of the sheet and, to a large extent, by conditions of 
contact of paper to dryer shell. 
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_ CAMBRIDGE INSTRUMENT 
Canahablins Cco., INC. 
Extension Pyrometer 3732 Grand Central Terminal, New York. N. Y. 


CAMBRIDGE 


EXTENSION PYROMETERS 


* a | 
| 
Correct paper drying calls for maintenance 
of roll surface temperatures within limits too 
close to be gauged by rule-of-thumb methods 
: to attain proper quality of the finished prod- 
d uct. Efficiency in this important step in 
; paper-making is a vital factor in production 
yi costs. The Cambridge Extension Pyrometer 
4 checks roll temperatures quickly and ac- 
curately, at any position on the rolls and 
therefore helps you make better paper at 
lower cost. Send for literature. 
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You cannot afford 


NOT to own onel 


Because it elim- 
inates guesswork, 
waste and spoil- 
age; it pays for 
itself quickly. 
PYRO is a SELF- 
CONTAINED, 
DIRECT READ- 
ING, STURDY 
UNIT made to 
stand rough use 
but it is absolute- 
ly ACCURATE 
and DEPEND- 
ABLE. 

An adjustable, quick-acting and 
scientifically designed precision in- 
strument for curved or flat, stationary 
or moving surfaces. 

Due to patented clamping device em- 
bodied in indicator—A PYRO FEA- 
TURE—contact and reading of actual tempera- 
tures no longer have to be made simultaneously. 
Extension handles to meet your conditions. 
Other models including the NEW PYRO combina- 
tion Surface and Needle Pyrometer are available. 
Write for new Catalogue No. 120. 


PYROMETER INSTRUMENT CO. 


100 Lafayette Street NEW YORK, N. Y. 









































Instrumentation of aeroplanes has mini- 
mized the hazards of flying blind. Hazards 
also exist in the “blind” drying of paper 
which affect the cost and quality of every 
pound of product. 


Minimize these drying hazards by using 
an ALNOR surface temperature pyrom- 
eter. This instrument enables you to check 
as frequently as desired, the 
actual surface temperature 
of every paper machine 
dryer in your mill. 


The pyrometer is made 
with a supporting arm that 
can be extended to any 
length up to 12 feet. Such 
a design makes the unit ex- 
ceptionally handy. It is rapid 
and accurate. 


Complete information 
about the ALNOR pyrom- 
eter supplied upon request 
and, of course, without obli- 
gation. 




















ILLINOIS TESTING 


LABORATORIES, Inc. 
426 North La Salle Street 


CHICAGO, ILL. 





PAPER WORLD for May. 1939 









Chapter Eight 


Variation in Drying Rate 
with Pressure 


V ery early in the author's study of the drying of paper 
on the machine, the need appeared of some reliable 
method to calculate the rate of change of drying with varia- 
tion in pressure. Without such a method there was no way 
to check the drying rate of one machine with another unless 
both machines were operating at the same pressure, which 
was rarely the case. Such a method also was needed to pre- 
dict what gain would be secured by increase in pressure. 

Few observations were necessary to learn that the rate 
of drying did not increase proportionally with the increase 
in steam temperature, but much more rapidly. Nor did it 
increase in proportion to the increase of steam temperature 
over the temperature of the sheet, or of the dryer shell 
surface. 

The drying of paper on the machine, that is the actual 
evaporation of water from the sheet, is quite a complicated 
matter when considered in connection with the physical laws 
involved. On all machines, except those with single line 
dryers, the sheet is heated first on the one side, then on 
the other. Some evaporation takes place while the sheet is 
in contact with the dryer, in which case heat must be trans- 
mitted through the entire thickness of the sheet to cause 
evaporation at the surface exposed to free air. Such evapor- 
ation becomes complicated by the effect of the dryer felt, 
on machines using them. Evaporation also occurs in the 
draws from one dryer to another, while no heat is being 
supplied to the sheet. In this case the latent heat required 
for evaporation is obtained only by loss of sensible heat of 
the sheet, resulting in cooling. 

The comparison of machines was further complicated 
by the great effect on drying rates of variations in moisture 
content of the paper as it came on to the first dryer. Ventil- 
ating conditions also had effects. The problem seemed one 
defying rational analysis and opportunities rarely exist of 
experimenting with a machine. 

In spite of these complications, a purely empirical formula 
was developed partly by analysis and partly by observation. 
This formula may not prove strictly accurate if tested thor- 
oughly by a series of tests on a commercial machine; and, 
in individual cases, special conditions may affect it. How- 
ever, in the use of it over a period of about fifteen years, 


Table 7——-Effect of Pressure on Drying Rate 








Steam 
Temperature 


Relative Drying 
Rate Per cent 


Steam 
Temperature 


Relative Drying 


Rate Per cent Pressure 





212 100 22 
218.5 105.3 24 
224.4 110.2 26 
229.8 114.6 28 
234.8 118.7 30 
239.4 122.5 32 
243.7 126.0 34 
247.8 129.3 36 
251.6 132.5 38 
255.3 135.5 40 
258.8 138.5 42 


262.1 
265.3 
268.3 
271.3 
274.1 
276.8 
279.4 
281.9 
284.3 
286.7 
289.0 


141.1 
143.7 
146.1 
148.6 
150.9 
153.1 
155.2 
157.3 
159.3 
161.2 
163.1 


























it has been found accurate enough for all practical purposes 
and calculations based on it have checked in practice. 
This formula, expressed in mathematical manner, is as 
follows: 
a 


R, T,—90 

In this equation, 

R, is the drying rate at any given pressure; 

T, is the temperature corresponding to the pressure, as 
given by a saturated steam table. 

R, is the drying rate at another pressure; and 

T,, is the temperature of steam at the second pressure. 


In other words, to estimate the change in drying rate for 
a difference in pressure, find the temperature of steam at the 
existing pressure from saturated steam tables. From this 
temperature subtract 90. Also find the temperature of steam 
corresponding to the pressure considered from the saturated 
steam tables, and from this temperature subtract 90. The 
new drying rate will be in proportion to the ratio of these 
two figures. 

For example: A board machine uses normally 30 Ib. pres- 
sure for drying. At this pressure it dries 1.05 lb. of paper 
per hour per square foot of drying surface. How many 
dryers must be added in order to maintain the same rate 
of production drying at 10 lb. pressure? 

In solving the problem, using the saturated steam tables, 
it is seen that the temperature of steam at 30 Ib. pressure is 
274.1 deg. Subtracting 90, the remainder is 184.1. At 10 lb. 
pressure, the temperature is 239.4 deg. By subtracting 90, 
the remainder is 149.4. Then the new drying rate will be 
1.05 & 149.4/184.1 or 0.852 Ib. per square foot per hour. 
If the same rate of production is desired at the lower pres- 
sure, dryers must be added to compensate’ for the drop in 
the drying rate. Accordingly, the number of dryers on the 
machine is multiplied by the ratio 1.05 to 0.852. If the 
machine has 60 dryers, the number required at the lower 
pressure will be 

60 X 1.05 
iE 
0.852 


That is, the addition of 14 dryers will give the desired 
result. 

A similar method may be followed in case two or more 
sections of dryers are — at widely different pressures. 
In such a case, in order to find the equivalent uniform 
pressure, the temperatures of steam at the pressures carried 
are noted. Then the number of dryers in each section is 
multiplied by the steam temperature of that section less 90, 
the products are added, and the result divided by the total 
onalee of dryers. 

This procedure may be made clearer by the following 
example from an actual mill condition. 

A board machine having 104 dryers had 74 supplied with 
exhaust steam from a turbo-generator at 6 Ib. back pressure. 
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NOW ! Real Moisture Controi 














WHEN moisture content of sheet rises, the 
steam pressure in the dryers tends to drop 
and vice versa. This condition aggravates 
the variation in moisture content. 






WHEN paper is damp, more steam is fed 
to the dryers to maintain constant pressure. 
Likewise, less steam is- fed when the sheet 
is too dry. 
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AMAe Lhe ARMSTRONG constantly adjusts pressure to the point 


needed to hold moisture content on a straight line. A 
constant quantity of steam is fed to a selected dryer ; 


used to indicate the moisture in the sheet. Variations in 

the moisture content of the sheet cause the pressure in 

this indicating dryer to change. The changes in the 

steam pressure in this dryer are amplified and used to 

M 0 i ST J e 7 inversely change the main header pressure so that the 
steam pressure on the machine is always in accordance 
with the drying requirements of the sheet. ~ 

C 0 N T 4 0 L Users of this system have expressed their satisfaction by 

giving us repeat orders. Mill records show very worth 

while savings secured. For complete information, write 


SYST ¥ M us today. ARMSTRONG MACHINE WORKS, 854 
Maple St., Three Rivers, Mich. 
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The remaining 30 dryers were operated on live steam at 
40 lb. It was desired to operate the machine with exhaust 
steam entirely. The back pressure, however, could not be 
increased over 6 lb. without overloading the turbine so 
that it slowed down. The ensuing drop in frequency caused 
all of the motors in the mill to lose speed. This condition 
occurred with a load on the unit that was less than the 
rated capacity of the generator. Along with the use of only 
exhaust steam in the dryers, increased load capacity of the 
turbo-generator was needed. The answer to the problem 
was to re-nozzle the turbine for the higher back pressure 
desired, this back pressure being determined as follows: 

At 40 Ib. pressure, steam temperature is 286.7 deg. At 
6 lb. pressure, steam temperature is 229.8 deg. Subtracting 
90 from the above temperatures gives 196.7 and 139.8 re- 
spectively. The product of 30 multiplied by 196.7 is 5,901 
and the product of 74 multiplied by 139.8 is 10,345. The 
sum of these two products is 16,246. Dividing this sum 
by 104 gives a quotient of 156.2. Adding 90 to this num- 
ber gives 246.2 deg. as the steam temperature needed at 
uniform pressure throughout. At this temperature, accord- 
ing to the saturated steam table, the pressure is very nearly 
13.5 lb. 

In another actual case, a small board machine having 
forty-three 36-in. dryers, carried exhaust steam at 12 Ib. pres- 
sure in 19 dryers, 35 lb. pressure in 11, and 53 Ib. pressure 
in 13. It was desired to determine the equivalent uniform 
pressure so as to check up on the drying rate. By the 
method just described the equivalent uniform pressure was 
found to be 27 Ib. Under operating conditions, the machine 
was making 1.092 lb. of board per square foot of drying 
surface, a production which appeared to be a fairly good 
rate for 27 lb. uniform pressure. In order to make a 





further comparison with the drying of other machines, this 
drying rate was adjusted by use of the formula to 12 lb. 
pressure for which a rate of 0.935 Ib. was calculated. 

Where the rate of drying has been given in pounds per 
square foot per hour, the drying surface is calculated by 
multiplying together the circumference of the dryer, the 
number of dryers and the width of trim in feet. This 
method might be questioned as failing of strict accuracy 
because of the amount of side trim, which also is dried, and 
to be strictly accurate, the shrinkage of the sheet in a 
cross-machine direction as the sheet passes over the dryers. 
In some instances, reports have been made of drying per- 
formance based on the surface actually in contact with 
paper, that is, instead of figuring the surface by the entire 
circumference of the dryer only the arc of contact was used. 
Such considerations involve much undesirable complica- 
tion and greatly increase the labor of making comparisons 
between machines. The error in the use of the simple 
method is too small to be of any practical consequence, 
likewise, it commends itself because of simplicity and con- 
venience. 

Table 7 shows the increase in rate of drying with in- 
crease in pressure. The increase is shown in per cent of 
drying rate at atmospheric pressure. By use of the table, 
reference to steam tables is unnecessary as the increase or 
decrease with change of pressure can be calculated by simple 
proportion. For example: if the increase in the rate of 
drying is required to result from an increase in pressures 
from 12 Ib. to 20 lb., the observed production rate at 
12 Ib. is multiplied by 138.5 and the product divided by 
126. Accordingly, if the machine is making 4,000 lb. per 
hour at 12 Ib. pressure, the production rate to be expected 
at 20 Ib. would be 4,396 lb. 


Chapter Nine 


Rate of Progress of Drying 


Tus rate of progress of the drying of the sheet in the 
course of its passage over the dryers may be determined by 
taking samples after each dryer, or at intervals along the 
line of dryers, and testing these samples for moisture content. 

A record of such a test is as follows: The machine is a 
fourdrinier with suction couch, two presses and sixteen 48-in. 
dryers, ahead of a size press; widest trim about 104 inches. 
The sheet run was offset, ream weight 120 lb., 24 x 36/500 
basis. Speed, 150 ft. per minute. Paper dried per hour, 
including side trim, 2,385 lb. Finished paper per hour, 2,250 
lb. Drying surface, based on trim width, 1,258 sq. ft. Steam 
pressure in main dryer section, 16 lb. Drying rate, 1.8 lb. 
per square foot per hour. Steam used per hour, 5,466 lb. 
Steam per pound of paper, 2.29 Ib. Dryer drainage system, 
Figure 1 (See Page 212). 

The third column of Table 8 shows very plainly the 
reduction in total weight of the sheet as the drying prog- 
resses. The fourth column shows the progressive reduction 
of the weight of moisture in the sheet. The last column 
gives the relative amount of water removed by each dryer 
in turn. 
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Table 8—Analysis of Test Samples 











sutti Per cent | Relative Weight | Water 
Weight | f Water | Remov 

After 2nd Press........ 41.0 100 lS err 
After Ist Dryer........ 43.6 94.1 53.1 5.9 
After 2nd Dryer 45.7 89.7 48.7 4.4 
After 3rd Dryer 48.0 85.5 44.5 4.2 
After 4th Dryer 50.0 82.0 41.0 3.5 
After 5th Dryer 52.8 77.7 36.7 4.3 
After 6th Dryer........ 55.5 73.9 32.9 3.8 
After 7th Dryer........ 58.7 69.9 28.9 4.0 
After 8th Dryer........ 61.1 67.1 26.1 2.8 
After 9th Dryer........ 65.3 63.8 21.8 4.3 
After 10th Dryer........ 68.9 59.5 18.5 3.3 
After 11th Dryer........ 76.4 53.7 12.7 5.8 
After 12th Dryer........ 81.0 50.7 9.7 3.0 
After 13th Dryer........ 85.5 47.9 6.9 2.8 
After 14th Dryer........ 89.9 45.7 4.7 2.2 
After 15th Dryer........ 94.0 43.7 27 2.0 
After 16th Dryer ....... 95.6 43.0 2.0 0.7 



























mari 


8s. Simplifies. 


TEMPERATURE CONTROL 


“Tuning In’’ Gives Greater Accuracy 


In the manufacture of paper, where temperature plays a vital part in production—you can't “temporize” 
with temperature. 

Modern production methods demand that temperature be kept “on the mark"—when fluctuations either 
high or low mean a loss. 

Brown Air-O-Line Thermometer Controllers can be “tuned in" to process control as easily as dialing a radio. 
This simplicity not only gives you greater accuracy, but outstanding performance. The use of Graduated Dials 
for both "Throttling Range and Automatic Reset" are revolutionary developments in air-operated controllers. 
They encourage process operators to seek the “best possible" in control—by putting the “best possible” within 
reach. 
A slight turn of the screw-driver enables the operator to accurately “tune in" to specific temperature con- 
trol requirements, without “guesswork” or taking the instrument off con’rol. 

Air-O-Line not only simplifies temperature control, but it “Recognizes,” "Analyzes," and “Corrects” for 
any departure from the desired control point, without “hunting,” “cycling,” “drifting” or “shifting’ of the 
control set:ing. 

To put Air-O-Line in operation, all that is necessary is to set the control index at the desired point, "tune 
in" Throttling Range and Automatic Reset—Air-O-Line then becomes fully automatic. 

The Calibrated Control Index, “Throttling Range and Automatic Reset" Dials are easily accessible. There 
is no need to dismantle the instrument to obtain the desired control results. Only Brown Air-O-Line gives 
you these advantages. 

Brown Air-O-Line is more than a controller—it is a system of control that will aid you to reduce costs, 
improve quality and speed up production. 

Catalog No. 8902 fully describes the outstanding features of Air-O-Line—the modern temperature con- 
troller. Write for a copy. The Brown Instrument Company, @ division of Minneapolis-Honeywell Regulator 
Co., 4489 Wayne Ave., Philadelphia, Pa. Offices in all principal cities. Toronto, Canada: 117 Peter Street— 
Amsterdam-C. Holland: Wijdesteeg 4—London, England: 70 St. Thomas’ Street, S.E.!—Stockholm, 16, 
Sweden: Nybrokajen 7. 


BROWN A4cr-0-Lire 
THERMOMETER CONTROLLERS 


PAPER WORLD for May. 1939 





& 
* 
4 


s rc 
Moasture per pound alre 
’ 
joo ths wet Sheet f.. presse 


° 


Pounds 
Pounds weter 


' 2 5 4 - 
Orveans Passeo Oven 


The progressive reduction in moisture is shown graphi- 
cally by Figure 6. It will be seen from this diagram that 
the removal of water may be considered to progress at a 
uniform rate (indicated by the straight line drawn through 
the various points) up to a point where the sheet is nearly 
dry and that thereafter the removal of water by evaporation 
proceeds at a decreasing rate up to the end point. 

The straight line averaging the points further indicates 
that each dryer removes an equal amount of moisture down 
to and including the Lith dryer. Further, so far as this 
one test is concerned, the weight of moisture removed by 
any dryer to and including the 11th, can be estimated by 
dividing the total weight of moisture removed by 14. 

Figure 7 shows the drying performance of another four- 
drinier machine. This test was made when running 70 |b. 
book paper: Speed, 189 ft.; steam pressure, 12 Ib. It is to be 
noted that the uniform rate of moisture removal ends with 
the 19th dryer and that very little water is evaporated on 
the remaining eight dryers. The drying rate in pounds of 
paper dried per square foot of dryer surface per hour is 
very low, as might be expected from this diagram showing 
the last eight dryers to be of little effect. 

Figure 8 shows results of three similar tests made on the 
same machine on successive days. The graphs are marked 
1, 2, and 3, in the order in which they were made. It is 
to be noted that they all show the same characteristic as 
the preceding tests of approximately uniform rate of mois- 
ture removal to an end point short of the last dryer, except 
that the end point is not as clearly defined. It also is to be 
noted that the record of Test 2 falls considerably below 
those of the other tests. The reason for this situation is 
quite apparent in that the sheet was more thoroughly 
pressed, thus coming to the first dryer containing less water. 
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The interesting thing is that the rate of evaporation per 
dryer was not affected by this lower initial moisture. Rather 
it was the same as indicated by parallel mean lines. The 
end point, however, was reached at an earlier dryer. 

The machine was not developing its full drying capacity 
during this run; and no advantage in production rate was 
being taken of the better pressing. Had the machine been 
operated to its drying capacity during the test, the slope 
of the mean line would not have been parallel to the line 
of the other tests but would have joined it at about the 
24th dryer. 
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This diagram also shows how the performance of any 
individual dryer may vary from test to test. It should be 
kept in mind, however, that the variations may have been 
caused by errors in the testing of the samples. They may 
also have arisen from differences in time of taking the 
samples. If the samples were taken by one man, some time 
must have elapsed between the time of taking one sample 
and the next. These tests were not witnessed by the author, 
and there is no record indicating how the samples were 
taken. 

Another point of interest is the poor performance of the 
dryers from the 8th to the 15th, during the run of Test 2, 
although these dryers were fully efficient during the other 
tests. 

It should be obvious that such tests would be of great 
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value in checking the performance of any machine and 
well worth their cost. 

Finally, it should be kept in mind that these tests were 
made on machines having top and bottom dryer felts. It 
is probable that the use of felts affects the relative evapora- 
tion from dryer to dryer. 

Although the graphs of test results given indicate that 
evaporation begins at once and proceeds at a constant rate 
in the case of machines with dryer felts, such is not the case 
with machines drying without felts. The difference in dry- 

(Continued on page 240) 
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for moisture stable sheets 
and finer finishes... 










Moisture stable sheets — more uniformly dried — 
are produced consistently through the use of 
Foxboro Verigraph Control. The Verigraph 
directly measures the moisture of the moving 
paper while it is being dried —and automatically 
holds any desired moisture balance in the paper 
without drying it too far. » » » Finer 
finish is the result when Foxboro 
Verigraph Control is used. There 
is no waste and no worry. Be sure 
to get the entire story of this 
modern control. Write for Bulletin 
Number 212. 
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a> ON DRYERS 


Get better, faster-dried paper at 
lowered costs with this Taylor . 
atic Temperature Controller: 





Autom 





T HELPS to eliminate over- or under-dried paper! 

Instead: Paper turns out —hour after hour—with 
just the percentage of moisture content you want. 
What makes this possible? The Taylor Fulscope 
Automatic Temperature Controller! 

This Taylor Control works simply. To get the 






NOW! PARE DOWN 
AT THESE 2 POINTS 


correct drying temperature you want, you just 
make one simple adjustment on the instrument. 
Then—if the sheet varies even slightly —the Taylor 
Controller instantly jumps into action, operating 
the exhaust steam and high pressure steam valves 
to keep the drying temperature where you want it! 
Thus, Taylor Control gives you the kind of temper- 
ature regulation that holds down drying costs and 
produces a paper more uniform in moisture content. 


GET MORE FACTS ABOUT TAYLOR CONTROL 


It can pay you well to learn more about this Con- 
trol System at the Dryer. Let us show you how 
Taylor places the control bulb in the dryer—and 
the other features that make this instrument the 
one you need. Write to us today! 








THIS IS The Taylor“Doubl-Duty” Ful- 
scope Recording Temperature Control- 
ler, as used on the dryers of a large 
paper machine. It controls both exhaust 
and high pressure steam with a single 
temperature adjustment. Another spe- 
cial feature: The method of installing 
the bulb. 
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ON PRESS SECTION 


Take costly guesswork out of weight 
adjustment—and more water out we 
sheets! Use this Taylor Recorder! 




















N? MATTER how efficient your dryers, you'll find 
it hard to dry sheets evenly across their width 
—if the sheet has been unevenly pressed. For effi- 
cient drying, your press rolls must maintain equal 
pressure at both ends—at all times. This is a tough 
job for even expert operators unless they have a 
Taylor Recorder to write an exact record of pres- 
sures . . . to eliminate costly guesswork. Then you 
reap these money-saving advantages; 

Y Always uniform nip pressure across the roll. This 


gives you a sheet more uniform in thickness, tensile 
strength, density: opacity, porosity and finish. 


Ability to carry maximum pressures removes a 
Y greater percentage of water—where the cost is only 
1/10 of what it is in your dryer! Where else can you 
make savings like these ? 
yY Surprising cut in felt costs. Often these savings alone 
pay for the Taylor Recorder in a few months. 


Y Excessive trim losses, caused by over-dried and 
under-dried edges, are greatly reduced. 

Y A written record that gives you an accurate check 
on maintained control, enables you to put your fin- 

ger on other possible processing snags. 


TAKE THIS STEP TOWARD HIGHER PROFITS 


Why not let a Taylor engineer show you how Taylor 
Systems on your Dryer and Press Roll sections can 
save you money? And write today for more facts. 
Taylor Instrument Companies, Rochester, N. Y. 
Plant also in Toronto, Can. Manufacturers in 
Great Britain: Short & Mason, Ltd., London, Eng. 


@ See our exhibit in booths 30-31 at the Superinten- 
dents’ Convention, Washington, D. C., June 13-15, 1939 
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THESE ARE THE AVERAGE COSTS per ton of removing water from 
three places in a modern high-speed news machine. Your steam cost 
may not be the same as these. But the ratios are. And that ratio 
shows it costs you 10 times more to evaporate water in your dryer 
than to remove it at the press. 





HERE’S the Taylor Recorder at work. That chart shows the operator 
the exact pressures on each side of the roll, enables him to keep them 
under careful control... and thus save your plant money. 


TEMPERATURE, PRESSURE, FLOW 
and LEVEL INSTRUMENTS 









ing may be due to some extent to the assistance of the 
felt in holding the wet sheet against the surface of the 
dryer and thus providing for good heat transfer from shell 
to sheet; but the difference in action also is due, and, per- 
haps to a greater degree, to the fact that sheets run on 
machines without dryer felts are almost invariably much 
heavier and thicker, and such machines usually have many 
more dryers. Boxboard machines are typical of this class. 

The progress of evaporation of water from board sheets 
is frequently visible as many such machines operate in rooms 
having inadequate ventilation to carry off the moisture 
completely in suspension, so the moisture from the drying 
sheet becomes visible in the form of fog arising from the 
dryers as soon as the evaporation becomes at all active. 

In the case of a board machine with sixty dryers or so, 
fog does not begin to be visible until the sheet has passed 
over four or five dryers. While some invisible evaporation 
is going on during the passage of the sheet over the four 
or five dryers, the heat imparted from the dryer shells to 
the sheet is mainly being taken up in bringing the sheet to 
temperature, almost entirely so on the first dryer; but in less 
degree successively on succeeding dryers, as temperature and 





evaporation increase, until after passage over about one 
quarter of the dryer part when a condition of uniformity of 
temperature and rate of evaporation has been reached. This 
condition continues over the middle half of the dryer part, 
after which there is a noticeable progressive decrease in 
evaporation until visible evidence of evaporation ceases about 
six dryers back from the end of the dryer section. 

The change in rate of evaporation of board sheets comes 
earlier than with machines having dryer felts because board 
sheets are usually dried to a higher degree of final dryness. 
Such dryness is necessary for the water finishing customarily 
applied. If the sheet were not dried nearly to the bone-dry 
point, it would be too wet after the application of water on 
the first calender stack. 

It is because of this condition of drying, as well as the 
greater thickness of sheet, that the square foot drying rate 
of board machines is so much less than rates commonly 
shown by fourdrinier machines. 

The rate of removal of water in the course of passage 
over the dryers on a board machine will be more as indi- 
cated by Figure 9 than (as indicated) by the preceding 
diagrams. 
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Tue heat supplied to dryers by condensation of steam 
contained in them is expended in several ways. The bulk 
of it is taken up by the latent heat of the water evaporated 
from the sheet. A is lost through radiation from bare 
shell and head surfaces, although the heat so radiated is not 
in fact entirely lost since it imparts heat to the_air sur- 
rounding and passing the dryers and so assists in evapora- 
tion. A considerable part is used to bring the sheet up to 
the temperature of evaporation. A relatively small amount 
is lost in the heat carried away by the leaving sheet. 

In the case of machines having dryer felts, a considerable 
part of the total heat is absorbed by the felts, raising their 
temperature. A felt loses temperature rapidly during its 
return run but the heat drop indicated by this loss of tem- 
— is expended in the latent heat of water evaporated 

rom the felt. It is this evaporation which causes the rapid 

drop of temperature. The heat so employed is not lost since 
the evaporation from the felt returns it in a dryer condition 
and so again able to take up moisture from the sheet. 

Considering only the heat absorbed in causing evapora- 
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tion from the sheet, it is evident from Figures 6, 7, and 8 
(See Page 236) that a diagram indicating steam condensed 
in the individual dryers would have the appearance of 
Figure 10; since, with each dryer evaporating an equal 
amount of water, each would condense an equal weight of 
steam. The point at which the horizontal line of steam con- 
sumption bends downward corresponds to the points on 
Fig. 6, 7 and 8 at which the sloping mean line of eae 
tion changes to the final curve. 

The effect of radiation from shells and heads is indicated 
by Figure 11. This radiation loss should be equal for all 
dryers with equal pressures (temperatures), except as it 
might be modified slightly by differences in velocities of air 
currents or by accumulations of fuzz on the shells as occurs 
on wet end dryers under some conditions. Except for such 
differences, radiation would increase the steam consumption 
of all dryers equally. 

The initial heating of the sheet increases the steam con- 
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sumption of the wet end dryers as indicated by Figure 12. 
This diagram is for a machine without dryer felts. For a 
machine with dryer felts, the steam consumption a dryer 
would appear as in Figure 13. In this case, the height of 
Point A over Point B will depend upon the speed of the 
machine. At a higher speed Point A is lower, and Point B 
higher. The reason for this lies in the difference in time 
of cooling of dryer felts on the return run and in the dif- 
ference in time of absorption of heat by the felts while 
passing over the dryers. Obviously, for example, in the case 
of a machine operating over a speed range from 200 ft. 
per minute to 1,000 ft. per minute, the relative time of 
travel ranges from five to one. A felt on the return run 
would cool much more at 200 ft., with five times as long 
a time of passage from the last dryer back to the first, as 
it would at 1,000 ft. 

Since the felt is many times heavier than the sheet, the 
steam required to bring it up to temperature is proportion- 
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ally greater than that taken to bring the sheet up on ma- 
chines without felts. 

The ratio of steam condensed to water evaporated usually 
runs about 1.3 to 1.5. Although the latent heat of evapora- 
tion of water at sheet temperature is slightly higher than 
the latent heat liberated by condensation of steam in the 
dryer (the ratio of steam condensed to water evaporated 
would be slightly over 1.0 even though the sheet came to 
the dryer part at evaporation temperature and evaporation 
was done at 100 per cent efficiency), the difference is too 
small to be of much practical importance at low steam 
pressures. Accordingly, the excess of steam condensed 
to water evaporated, indicated by the range of ratio from 
1.3 to 1.5 (that is, 30 to 50 per cent), represents roughly 
the amount of steam lost by radiation and consumed in 
bringing the sheet or sheet and felts up to evaporation 
temperature. 

Now if a vertical line is drawn on the diagram of Figure 
12 or of Figure 13 at a point along the horizontal line cor- 
responding to the point where the dryer part is separated 
into high pressure and low pressure sections in any recircu- 
lation system of dryer drainage, the area under the curve 
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to the left of this vertical line would represent the amount 
of steam condensed in the wet end dryer section and the 
area to the right of the line the steam condensed in the 
main section. Also, since the steam condensed in the low 
pressure section gets to this section by passing into and out 
of the main section dryers, being discharged along with 
the condensate from them, the ratio of the area under the 
curve to the left of the vertical line to the total area under 
the curve, indicates what proportion of the total steam is 
bled from the main section dryers to insure against accumu- 
lation of air in these dryers. 

The drop in pressure between main dryers and wet end 
dryers required to effect steam flow causes a corresponding 
drop in steam temperature; and, if the wet end section 
dryers are not vented, the temperature of the steam in these 
dryers will be lower than indicated by the pressure by an 
amount depending upon the proportion of air in the steam. 
In this case, the steam condensation diagram takes the form 
of Figure 14. 

If the wet end section dryers are vented through a first 
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dryer, as in the dryer drainage systems of Figure 3 (See 
Page 214) and Figure 4 (See Page 215), the reduction 
of temperature in the wet end section dryers is likely to be 
considerably less, with another drop of temperature and 
condensation in the first dryer, but with an overall increase 
both in steam condensation and evaporation in the dryer 
section as a whole because of the better action of the wet 
end dryers. The steam condensation diagram then takes the 
form of Figure 15. 

In the case of board machines, it is desirable to 
place a valve in the main steam header near the dry end 
to divide the header for the purpose of using live steam in 
a few of the last dryers. This arrangement gives the back- 
tender a wide available range of steam pressure (tempera- 
ture) so that he can control the final dryness of the sheet 
quickly. The ease of control so obtained prevents consider- 
able loss of wet board which is likely to occur when changes 
of drying must be controlled by change of pressure over the 
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entire main section. The lessening of rejected board is likely 
to show a large net saving over the greater cost of live 
steam over exhaust steam. This arrangement also is desir- 
able since, by the use of it, the main section of dryers can 
be supplied with exhaust steam at a pressure very nearly 
constant by using the full back pressure of it. A greater 
rate of drying, therefore, is maintained than if it were neces- 
sary to throttle the exhaust steam flow into the dryers in 
order to have some excess pressure available when needed. 

When the main steam header is divided in this way, the 
valve should be located at the point, as nearly as possible, 
where the curve of steam consumption starts sharply down- 
ward. By so doing, the use of live steam is kept to a mini- 
mum. This point is indicated in Figure 16. 

A valve is also placed in the return header at the same 
location with respect to the dryers. This valve normally is 
closed; otherwise, there will be a large flow of live steam 
through the dryers into the return header when the pressure 
of live steam in the dryers exceeds materially the pressure 
in the dryers of the main section. There should be a by-pass 
of small pipe size, 11/4 in. or so, around this valve, and, in 
this by-pass, an orifice plate with a hole of ¥ in. or % in. 
diameter. The purpose of the by-pass is to prevent accumula- 


Ir should be obvious that the more water the sheet carries 
as it comes to the dryer part, the more must be evaporated 
for a uniform production rate; or, if the dryer part is work- 
ing to capacity, the less paper will be dried. Likewise, if 
the extraction of water in the presses can be bettered so 
that the sheet comes to the dryers containing less water, the 
more paper can be dried; and, if the machine production 
rate is determined by the drying — the more paper 
can be made. The relationship between dryness after press- 
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Chapter Eleven 


Effect of Pressing on Drying 
Capacity 





tion of air in the live steam dryers by providing for some 
venting. The return header section should also be provided 
with a trap to discharge accumulations of condensate. 


Such an arrangement works well if the pressure in the 
live steam dryers is always higher than in the main section 
dryers. If the pressure, however, should at any time be 
lower, it is not satisfactory since the pressure will then 
back up through the orifice into the return header of the 
last section, causing the dryers of this section to load up 
with air and water. 

Provision may be made for this condition by use of a 
check valve in the by-pass. This arrangement is completely 
satisfactory if periods when pressure in the last dryers is 
lower are not of long duration, and so long as the check 
valve operates properly. If the check valve should stick, 
however, either open or shut, there is likely to be consider- 
able loss in wet board. A more certain arrangement but 
less economical of steam is to operate with the valve in 
the return header shut and with no by-pass, but with a 
by-pass and orifice plate around the trap draining the last 
return header section. The discharge from the trap should 
then be connected to some point in the system where the 
pressure always is lower than in the main section dryers. 

If, because of a deficiency of exhaust steam, the live 
steam section comprises any considerable number of dryers, 
venting of them may economically be effected by isolating 
the first dryer of the section from the steam supply, running 
the return header to a trapped drip leg, taking the steam 
for the first dryer of the section from this drip leg, providing 
an orifice plate in the drip pipe from this dryer to check 
waste of steam and connecting this drip line into the dis- 
charge line of the trap, all as indicated for the connections 
of the wet end section of dryers of Figure 3 (See Page 214). 


This arrangement of steam supply and return piping is 
suitable also for the dryer section following a size press, 
whether supplied with live steam or exhaust steam. It 
permits operation of the dryers after the size press at 
pressures either higher or lower than carried in the main 
section and entirely independent of the main section. 






ing and water necessary to be evaporated per pound of 
a is shown by Table 9. 

¢ practical importance of increasing drying capacity 
by improved extraction of water by pressing is revealed by 
Table 9. For example, an increase in water removal at the 
presses from 32 per cent to 36 per cent should show an 
increase in drying capacity of 20 per cent without any 
additional cost of drying steam, and with a reduction of 
20 per cent in unit cost. 
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The table also affords a convenient means by which to 
estimate the consumption of steam in drying. Tests of steam 
consumption usually show water evaporated per pound of 
steam condensed as 0.65 to 0.75 lb.; or, with the ratio the 
other way, about 1.32 to 1.54 lb. of steam per pound of 
water evaporated. Taking 1.40 as a fair average, the results 
for various degrees of pressing are obtained by multiplying 
the figures in the last column of the table by this factor. 

Table 10, calculated in this way, is given for convenient 
reference. 

This table should not be used for any estimates requiring 
a close degree of accuracy. For such estimates a test of the 
machine should be made, if possible. The table is based 
on the assumption of 4 per cent moisture in the paper leav- 
ing the dryers. Other final moisture figures would affect 
results to a noticeable extent. The table also is based on 
the assumption that a selected ratio of steam condensed per 
pound of water evaporated would remain constant over the 
entire range. This is not strictly true since the rate of con- 
densation of steam because of radiation may be assumed 
as constant, which leaves something less than the total 
affected by the varying ratio of water evaporated to paper 
dried. 

In some cases, improved pressing is obtained by proper 
crowning of press rolls to permit heavier weighting without 
causing dry edges. In other cases, a change in the weave or 
weight of press felts is necessary with provision for keeping 
the press felts open when more water is extracted; or 
heavier top press rolls may be needed to increase nip pres- 
sure without excessive journal pressure. Larger journals of 
bottom rolls also may be needed to support heavier top rolls 
or heavier weighting. Offsetting the top rolls may help to 
get the water out of the nip. Suction press rolls are helpful 
at the higher speeds. 

Heating of the sheet before the final pressing aids materi- 
ally since it makes the fibers more pliable, thus permitting 
them to be pressed closer together leaving smaller voids 
carrying water. It also aids by reducing the viscosity of the 
water, causing it to flow more freely. Further, the felt being 
warm has an increased effect in removing water from the 
sheet by absorption. 

The extraction of water by press rolls varies with a num- 
ber of conditions. 

Small diameter rolls remove water better than larger ones. 
However, since the diameter of the roll is determined by 
the distance between bearings and allowable spring when 
loaded, there are few cases in which a substitution of rolls 
of smaller diameter is practical. 

Likewise, water extraction is better the harder the roll 
surface. The width of the nip is less under such circum- 
stances; and, since the pressure is concentrated over a 
narrower strip, the unit pressure is higher. 

Pressing is more effective with the top roll soft and the 


Table 9—Relation of Water Evaporated to 
Paper Dried at Various Degrees of Dryness 
After Pressing 
(Finished Paper Containing 4% Moisture) 











— a Water in Me a fatal | Water | evaporated 
(Bone-Dry Basis) “Wee Dried Paper rae weight is" | Evaporated Ib of Pape 
26 74 1.08 27.08 72.92 2.698 
28 72 1.17 29.17 70.83 2.428 
30 70 1.25 31.25 68.75 2.200 
32 68 1.33 33.33 66.67 2.000 
34 66 1.46 35.42 64.58 1.824 
36 64 1.54 37.50 62.50 1.667 
38 62 1.58 39.58 60.42 1.526 
40 60 1.67 41.67 58.33 1.400 
42 58 1.75 43.75 56.25 1.286 
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Table 10—Approximate of 











Steam per Pound of Paper 
Dryness after Pressing, Pounds Steam 

Per cent per Pound Paper 

26 3.78 

28 3.40 

30 3.18 

32 2.80 

34 2.56 

36 2.33 

38 2.13 

40 1.96 

42 1.80 














bottom roll hard rather than the reverse. Extracted water 
can drain off more freely with the bottom roll preserving 
its circular section than if it were flattened in the nip. 
Water extraction by plain press rolls is better the lower 
the speed since the water has more time to crowd back 
through the fiber of the felt to escape down the face of the 
bottom roll. 

Steel body rolls may be substituted to good advantage for 
cast iron construction. The formula for deflection of a 
beam of uniform cross section uniformly loaded is: 


5° Wi 
Deflection at center of span — ————_———- 
384 E I 


In which, W is total load, including weight of beam. 
L is span between bearing points. 
E is the modulus of elasticity of the material. 
I is the moment of inertia of the beam section. 


If a roll of steel is substituted for one of cast iron and 
the two rolls are of identical outside and core diameters, 
nothing changes in the above formula except the modulus 
of elasticity, E. However, the modulus of steel is about 
30,000,000 while that of cast iron is ordinarily about 15,- 
000,000. Accordingly, the spring or deflection of the steel 
body roll would be about one-half that of the iron roll. 
Therefore, for the same deflection, the steel roll could be 
of such diameter as to have a moment of inertia of one-half, 
relatively, or approximately 85 per cent of the diameter of 
the iron roll. If the steel roll had the same outside and 
inside diameters as the cast iron roll, it would require half 
as much crown for the same loading. This fact is a matter 
of some importance on a machine running a wide variety of 
papers, some of which stand heavy weighting of the presses 
and others not. 

The extraction of water in the presses and the maximum 
degree of dryness obtainable by pressing depends greatly on 
the character of the fiber. Fibers which readily take on 
hydration yield under the pressure of the rolls so that the 
spaces or voids between fibers close up to some extent, thus 
expelling the contained water. Among such fibers are rag 
and well beaten spruce sulphite. Papers made from fibers 
of this character can be pressed to a dryness of 40 per cent 
(bone-dry basis) and sometimes higher. 

Sheets made up of a combination of fiber lengths, if many 
of them are fine, act in the same way. In such sheets there 
is a reduction in the volume of water carrying voids much 
the same as in a mixture of sand and broken stone or graded 
gravel of a concrete mix. News board is an example of 
such sheets; and tests taken from machines making white 
patent coated news show dryness after pressing to 40 per 
cent when full advantage is taken of the loading of the 
presses. 

Fibers which are stiff or coarse do not respond in the same 
degree to the pressure of the rolls so that the voids of the 
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sheet go through the nip less diminished in volume and 
carrying more water. A good example of such a sheet is 
newsprint, in which the ground wood fibers are relatively 
coarse and stiff. The dryness of — sheets after 
pressing commonly runs from 28 to 31. This low dryness, 
however, cannot altogether be ascribed to the character of 
the stock. It is no doubt due to some extent to the much 
greater average operating speed. 

Since the water forced out of the voids in the sheet 
and felt by the pressure of the rolls must travel backward 
through the weave of the felt before it is liberated to run 
down the rising face of the bottom roll, it follows that a 
felt of open weave will give better extraction than one of 
tighter weave. It also follows that a thin felt will do better 
than a thick one, because the water need travel backward 
a shorter distance before it is liberated. 

Pressure is greatest on the “high spots” of the weave of 
the felt. If an instant examination could be made, the sheet 
would be found to contain much less water at these points 
because it is there more compressed. For this reason, a 
sheet can be pressed to a higher degree of dryness running 
through two presses than through one, or through two 
presses on one felt, unless the sheet is lifted off the felt 
between the presses so as to bear on different weave spots 
in the second nip. 

It is possible, as a laboratory experiment, to press a wet 
sheet fi paper to complete commercial dryness by using 
successive felts having lower saturation than the paper. 

Applying this idea somewhat, a two-press machine, 
equipped with a dryer to heat and partially dry the second 
press felt, is delivering the sheet to the dryer section at 
drynesses reported up to 50 per cent and with a correspond- 
ing increase of machine as ye The heating of the 
felt not only aids extraction of water in the nip of the press, 


but also adds to the drying effect by evaporation of water 
from the felt, thus giving greater absorption by the felt. 

It would seem possible by application of the laboratory 
experimental results to construct a machine to dry paper 
in a continuous web without contact with any heated metal 
surfaces. The drying of the paper would be effected by 
absorption of moisture into successive felts which in turn 
would be heated by customary dryers to rid themselves of 
the absorbed moisture by evaporation. The author made a 
preliminary design of such a machine in 1933. A machine 
of this type might have very distinct advantages in the 
making of special papers as paper produced on it would be 
likely to approach the strength characteristics of air-dried 
sheets, which, of the same stock and formation, show much 
higher strength than sheets dried on the paper machine in 
the usual way. 

The performance of a dryer part can be checked better 
by comparison of water — per square foot of drying 
surface than by pounds of paper dried. The latter figure 
means little in checking one machine with another unless 
the dryness after pressing is known in both cases and con- 
sidered. At constant steam pressure, the rate of evaporation 
is usually fairly constant in the case of any machine; while 
the rate of drying, as expressed in pounds of paper per 
square foot per hour or per day, varies with the pressing. 
It is usually quite an easy matter to take a sample of the 
sheet after the last press and determine its moisture content. 
In most mills, records are kept of the final moisture; so that 
the rate of evaporation is readily determined. The whole 
function of the , me part is to evaporate moisture. It should 
not be called upon to make good any deficiencies of the 
press part. Checking by rate of evaporation indicates at 
once the proper direction of attention and effort to correct 
or improve production rate. 








LOOK TO ~ALBANY 


§Good paper involves adequate water removal at all key 
points on the machine. Because Albany’s range includes felts 
from wet end to dryer and from heaviest boards to finest 
tissues our customers gain the benefits of this wide and varied 
experience in interpreting their personalized felt requirements. 


4 Any of our representatives will be glad to survey your felt 
needs with the objective of securing improved performance. 


§ Look to Albany for broader experience—better felts. 


ALBANY FELT COMPANY 
ALBANY, NEW YORK 
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Cut Costs Kee 


In Your Press Section 


with TENSILASTICS 


Tensilastic Rubber Rolls do this better because... 
They have correct Modulus. 
Maintain their crown longer. 
Require less frequent grinding. 
Give years of satisfactory low cost water removal. 


® Specify Tensilastics. 
AMERICAN WRINGER COMPANY, Inc. 


Rubber Roll Specialists for nearly 50 Years 


WOONSOCKET, R. I. FARNHAM, QUEBEC 
New York Office, 267 Fifth Ave. Chicago Office, 105 West Madison St. 
Pacific Coast Representative: Walter S. Hodges, Pacific Bldg., Portland, Ore. 
The Williams-Gray Co., 221 No. LaSalle St., Chicago, Ill. E. N. Bechard, Tucker, Ga. 


<TENSILAS TIC: 


RUBBER ROLLS 
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A NAME THAT IS IN 
ITSELF A PROMISE. 


The finest wire that we know how 

to make; the result of ample facilities 

and the utmost care,—that, briefly, 
ee 3 is the promise implied in the name 
_ MaRS aes ee : Lindsay. A Lindsay wire is the work 
en of weeks, not days. Wire drawing 

and annealing; looming, weaving; 

seaming, stretching, finishing; pack- 

ing,—from beginning to end it's a 

case of care, care, and more care. 

Undue haste is barred at Lindsay. 


Short cuts are “out.” 








Drainage through Fourdrinier 
wires has an important bearing 
on paper drying. Lindsay's broad- 
based experience on the subject 
of drainage is at your command. 











THE LINDSAY WIRE WEAVING COMPANY 
14025 Aspinwall Ave. « Cleveland, O. 
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TENAX FELTS 


Every day this proposition becomes increasingly obvious 
to Technical Engineers and Plant Superintendents: 


“the more water carried by the sheet to the dryer, the 
more must be evaporated at higher cost in order to 





maintain production,— 
“and, conversely, by increasing extraction of water at 
the presses, more paper will be dried more rapidly 





and perfectly at lower cost.” 





So Now We Begin To Realize Why 


TENAX FELTS 


are specially tailored to do the job that is to be done on each 
machine EFFICIENTLY — SPEEDILY — PROFITABLY 


TENAX FELTS are unexcelled for water removal at the presses. 


TENAX FELTS are woven for “Capillarity”, combined with 
Strength and Durability. 


TENAX FELTS are unexcelled for smooth flat delivery to dryers 
at high speeds, with resulting absence of “cockling”’. 


TENAX FELTS stand high speeds under high pressures over 
long periods. 


TENAX FELTS have established an enviable record over a half 
century of satisfactory service. We are alive and alert to conditions; 
meeting today’s requirements today; even anticipating some of them. 


TENAX FELTS 


**Non-Users Are The Losers” 


LOCKPORT FELT COMPANY 


Newfane, N. Y.—U. S. A. 
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are not completely satisfied, send the un- 
used portion back for complete credit on 
the entire barrel. 


OTHER MAGNUS PAPER MILL 
PRODUCTS 


BEATEX >—wetting and penetrating agent 
for quicker beating. 


SUCTION ROLL CLEANER :—for quick, 


If you merely wash out the accumulated impurities in 
your felts, and then put them back in service, you're not 
doing much to insure long, satisfactory felt service. 


What you need is a cleaner that removes the dirt and then recondi- 
tions the felt. You want a completely rinsed soft, fully absorbent felt, 
with a proper nap. 


Sass MAGNUS FELTEX 


Ne. 58 SOAP :—a superior starch tubri 
cant to eliminate stickiness. 


MAGNUSOL:—the perfect, all around is designed to wash and recondition the felts on most paper operations. It does a quicker, 
cleaner for greasy metal parts. more thorough cleaning job and rinses out completely (unlike ordinary soaps and cleaning com- 
SLIME REMOVER:—for ending slime pounds). It leaves the reconditioned felts as soft as when new, with their original powers of 


troubles in all parts of the mill. absorption. 


GET A TRIAL BARREL 


Use it on your felts. if after 30 days you from your felts. 


Safe, sure, and economical, MAGNUS FELTEX insures long life and better performance 


For every special felt conditioning problem there is a corresponding MAGNUS CLEANER 
designed to meet the specific requirements of the situation. 


MAGNUS CHEMICAL COMPANY 


Manufacturers of Cleaning Materials, Industrial Soaps, Metallic Soaps, Sulfonated Oils, Emulsifying Agents and Metal 


192 South Avenue 


Working Lubricants Garwood, N. J. 


@ MAGNUS CLEANERS 








_PERMAG #; 


e 
"* SS 


‘leaning Compounds © * 


Our specialized Permag Felt Wash and 
Slime Remover have been used by paper 
mills for over ten years with complete 
satisfaction. 


They have discovered that their felts last 
longer and slime conditions can be effec- 
tively eliminated by the use of Permag 
Specialized Compounds for paper mills. 


We will be glad to demonstrate the 
advantages to you, without any obligation. 
Write or wire for information and demon- 
stration by one of our trained representa- 
tives. 


‘MAGNUSON PRODUCTS CORPORATION 
Third and Hoyt Streets BROOKLYN, WN. Y. 


Warehouses in principal cities 
In Canada: 


THOROUGH CLEANING 
her 


t 
pens FELT LIFE 


OW, by thorough low-cost Oakite 

cleaning, you can wash away every 
trace of slime, sizing and dirt, and make 
your felts soft, absorbent, resilient. 


What is more, Oakite cleaning is safe to 
use. It will not harm felt fibre or impair fibre 
tensile strength in any way. Felt life is pro- 
longed. Write. 


ASK, TOO, FOR DATA ON SLIME REMOVAL 


Remove slime, algae growths and bacterial 
organisms from pipe lines more quickly, more 
thoroughly with Oakite Slime Remover. Get 
full information. 

Manufactured only by 


OAKITE PRODUCTS, INC., 16 Thames St., NEW YORK, N.Y. 
Branch Offices and Representatives in All Principal Cities of the U. S. 


OAKITE 


Ottawa and Queen Sts. 








eain Seas parte) P.C. Canada e si rd ifi i é ad CLEAN | NG 
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al SQUEEZE of the padded wringer rollers 
at your household washing machine removes 
most of the water from the garments. lroning 
completes the drying process and gives the finish 
to the job. The first operation costs next to noth- 
ing; the second runs into money. ® In like manner 
the squeeze of the rolls against the felt at the wet 
end of a paper machine removes the water from 
the web at a nominal cost per ton of paper. The 





dryer rolls evaporate the remaining moisture and 
put the finish on the paper. The fuel consumed in 
generating the steam to heat these rolls is a major 
item of cost in paper mill operation. ® A wet- 
end felt must have “guts” to stand up under the 
terrific speed and punishment to which it is sub- 
jected. This is why paper manufacturers who 
know their costs use Hamilton Felts as standard 
equipment. Hamilton Felts have “guts.” 


From the finest tissues to the heaviest board, there is a Hamilton 


Felt that does your work better, faster and at lower cost. 


SHULER & BENNINGHOFEN, HAMILTON, OHIO 









Hamilton Felts 
are marked by 
two blue lines 
full width of 
the felt and by 
one shorter blue 
line midway 
between them. 








PAPER WORLD for May. 1939 


e Miami Woolen Mills, Established 1858 













Chapter Twelve 


Dryness After Pressing 


Tue following data are given to indicate what may be 
expected in average press performance. The figures afford 
a means of estimating the amount of water to be evaporated 
per pound of paper dried and, from the latter, the approxi- 
mate amount of steam needed for drying. All dryness figures 
are on bone-dry basis. 


TISSUE 
Single cylinder machine with single press and pick-up 
felt. Sheet, 15 lb. waxing (24x36 basis). 
Dryness after 
Test Press (per cent) 


BY 30 
2 (with new wet felt) 26 (approx.) 








Single cylinder machines, single press, with pick-up felt. 





Ream Dryness 
Cones 


(24x36) 
9% 





Machine Grade 


Middle 





75% unbleached nn 


25% bleached. . 26.0 


9% 27.0 
9% 


8 Jute pattern 


4 84 


Bleached sulphite. 


Bleached sulphite. . 21.8 21.7 


21.5 22.4 

















White waxing. . 26.3 26.0 





Single cylinder machines, single press, pick-up. 








Machine | Ream Weight 


(24x36) 


Dryness 


S Fel 
peed Cay) 


(day 





1 
2 


WAXING 
Fourdrinier machine, suction couch, two presses. 
soft rubber bottom roll in first press. Sheet, 20 lb. 
First press, one 18-lb. and one 78-lb. weights. 
press, one 18-lb. and one 36-lb. weights. 


Dryness 


26.25 
24.0 
25.5 


287 
283 


94 
94 
94 





New 
Second 








Front | Middle Back 





25.1 
35.1 


26.5 


After first press 
32.3 


After second press 





24.6 | 
32.8 





First Press, two 78-lb. weights. Second Press, two 36-lb. 
weights. 


Dryness 








| Front Middle 





27.3 
34.5 


After first press . 
After second press 








| 28.0 
33.5 
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STRAW 
Caliper .009, 36-38 lb. per 1000 sq. ft. Single cylinder 
machine, suction press and two presses. 


sere of | 
achine |} 
(feet per | 
minute) 
——f 








Dryness of Sheet (per cent) 





After first press After second press 


| Middle 








Back || Front | Middle 


Front 





33 35.5 








35.5* 
36.4** 
40.7** 








(*) No 
weighting 

(**) Two 
weights 

















Similar Machine. 














After second press... . . 34. 
34. 
34. 
2 








Egg case straw board, caliper .024, weight 45-461/, lb. 
per thousand square feet. 4-Cylinder machine, 5 sets baby 
and primary presses, two presses. 


| 








Dryness 
Middle | 








32.0 
37.8 
37.5 


After second press 








Fourdrinier machine, suction couch, three presses. 








| 


Grade |Ream Wt.| Speed | Dryness 


300 ft. 
300 
250 


300 
275 








33.5 
35.7 
40.7 
31.3 
39.0 


Can Label Coating. ... 

Can Label Coating. 

Lithograph | 
Extra suoeg P my 2 3 Chating | 
Gummed Labe 





High degree of dryness of lithograph probably due to 
freeness resulting from about 15 per cent cotton linter. Low 
degree of dryness of No. 2 coating due to coated broke in 
furnish. 
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Appleton Wire Works, Inc. 
Appleton,Wis. 
















CLEANING = 
Fourdrinier WITS 


SAFELY 





WIRE-A DRYER 





















A paper machine wire is not a dryer in 


IRE cleaning with Oakite materials the ordinary sense. Yet it is at and with 
is speedy and thorough. But that’s the wire that water removal from a sheet 
only half the story! For when you know the Lait 
SAFETY of Oakite cleaning . . . when you og. 


discover how the life of wire is prolonged and 


safeguarded by harmless Oakite action. . Make this water removal operation on 


then you'll understand why so many mills your machines as efficient as possible by 
insist on doing this important job the Oakite selecting PURVES wires. They have a non- 
batthail crack patented selvage. They are as good 
Oakite cleaning can help you lower wire replace- as the best. They give all-around good 
ment costs. It can help you save time and money, Z 

too. Write for full information. No obligation. service. 


Manufactured only by 
OAKITE PRODUCTS, INC., 16 Thames St., NEW YORK, N.Y. 


staid: Tn -rnres 


E PURVES MACHINE WIRE COMPANY, inc. 


erti} ied CLEA N | NG HOLYOKE, MASSACHUSETTS 


sy 
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Ream Weight (24x36—500) 
108 108 | 133 | 133 


| 16 | 127 | 139 
397.3 | 374 | 41.1 

















Machine Speed 153 
Dr : 35.6 





Test liner, 85 lb. test. 7-cylinder machine, 6 sets of baby 
and primary presses, 3 presses. Speed about 220 ft. 


Fourdrinier machine, suction couch and two presses. 
Ream weight, 17x22—28 lb. 








Dryness 
| Middle | 





Front 





After couch 22.5 
After first 32.2 
After second press, light ; 36. 
After second press, weighted : 37.9 











Dryness 
| Middle | 
37 35 | 38 











Grades as Noted. 5-cylinder machines. 9 presses. 








Machine Grade 





Bleached Manila Chip 
White Patent Coated Chip 
Mill Blanks 

White Patent Coated News 
White Patent Coated News 
Single Manila Lined News 
Single Manila Lined News 
Single Manila Lined News 
Manila Lined Chip 

White Patent Coated News 
White Patent Coated News 
White Patent Coated News 


38.0 
33.55 
38.05 











Filled news, board machine, 3 presses. Average dryness 
after last press, 38.45. 


Fourdrinier machine, jacketed top couch roll. 
weight, 17x22—24 Ib. Speed, 135 ft. 


Ream 








Dryness 





| After first press | After second press 


After couch 





26.75 32.7. | 36.1 








WISCONSIN 


Perfect Surface 


FOURDRINIER WIRES 
CYLINDER WIRES 


WISCONSIN WIRE WORKS 
APPLETON, WISCONSIN 











160-inch fourdrinier machines, jacketed top couch rolls. 











S 

irst felt age 
Second felt age 
Third felt age 











Various machines. 








690 | 505 1000 286 


28.4 ASB AL 





Dryness after pressing. . .| 27.4 34.5 





Five-cylinder machine, no squeeze rolls, baby presses or 
primary presses.One suction press and two presses, also 
smoothing press mounted on dryer frame extension. A short 
top felt without showers or whipper, runs through the suc- 
tion press. Second press felt is at times run through the 
smoothing press. 


Jute Tag. After suction press, 26.0. After first press, 27.4. 
After second press, 32.2. 


White double lined bottle cap. 24x36—140/480. Speed, 
140 ft. Felt run through smoothing press. After second 
press, 30.0. After smoothing press, 31.5. 


Manila lined can. 24x36—200/500. Felt run through 
smoothing press. Felt dirty. After second press, 33.2. After 
smoothing press, 34.4. 


Fourdrinier machine, suction couch, suction first press, 
suction second press, smoothing press bronze on rubber. 
Second press felt run through smoothing press. 


30 Ib. bag, speed, 1,010 ft. Before smoothing press, 34.6. 
After smoothing press, 36.1. 

40 Ib. sewed bag. (775 ft.) After first press, 31.2. After 
second press, 37.4. After smoothing press (no weights), 
37.6. 

50 lb. sewed bag, 600 ft. per minute. Before first press, 
20.77. After first press, 30.66. After second press, 36.43. 
After smoothing press, 38.82. 
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Ir is a general concept that no definite rate of drying can 
be set for any sheet because of the influence of freeness 
of the stock on the drying rate, or, as commonly expressed, 
“slow stock dries harder.” 

In the opinion of the author, however, slow stock appears 
to dry harder, not because of any difference fundamentally 
in the drying rate between free and slow stocks within 
ordinary variations, but because a slower stock does not 
press as well. Consequently, the slower stock carries more 
water per pound of fiber to the dryers, thus increasing the 
rate of evaporation necessary to maintain production and so 
requiring-higher steam pressure in the dryers. 

The changes of steam pressure necessary in the running 
of any sheet, because of variation of freeness, can be ac- 
counted for by quite small variations in the degree of extrac- 
tion of water in the presses. To check the correctness of this 
view, the following experiments* were made: 

Secured samples of stock before and after Jordan as 4 
resenting free and slow stock. Machine making 20 lb. 
waxing. Diluted samples until each was the same con- 
sistency. Made sheet on suction mold, couched and pressed 
at 40 Ib. (40 lb. water pressure on hydraulic press once for 
3 minutes). Allowed to dry in air for a few minutes so 
that weight was 10 grams. Placed in oven at 225 deg. Fahr. 
for exactly 2 minutes then cooled quickly (30 seconds) 
between two ferrotype plates and weighed. Replaced in 
oven for 2 minutes and process was repeated. Last drying 
for 5 minutes to give bone-dry weight. The sheets weighed 
approximately 160 lb. (ream weight). 


PER CENT WATER LOST IN DRYING 
Before Jordan 





Time, Minutes 

















2 4 6 8 10 Final Wt. 
42.7 74.3 95.2 99.2 99.9 4.820 
46.4 78.6 97.3 99.6 99.9 4.680 
42.5 74.5 94.3 99.3 99.9 4.685 
40.5 72.2 92.6 98.9 99.9 4.430 
Av. 43.0 74.9 94.8 99.1 99.9 4.654 
After Jordan 
44.7 73.1 89.9 97.9 99.5 4.760 
44.5 76.7 94.8 99.3 99.9 4.640 
45.7 75.1 94.4 99.2 99.8 4.570 
42.8 72.0 90.2 98.7 99.6 4.460 
Av. 44.4 74.2 92.4 98.8 99.7 4.610 





The results of the test show that for this relative difference 
in hydration, slow and free stock have an equal drying rate 
within experimental error. The experimental sheets felt 
very nearly the same as to hardness, the Mullen test show- 
ing about 10 points difference. A second test was made 
according to the following procedure: 

Some wet bleached Hercules (sulphite pulp) from drainer 


(*)—Tests cited were made by R. B. Roe, Sorg Paper Co., Mid- 
dletown, Ohio. Conclusions drawn are those of the author. 
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Chapter Thirteen 


Effect of Freeness of Stock 
on Drying Rate 








was used. 1,000 grams (dry) was beaten in a small beater 
with 1 per cent size and 7.5 per cent alum added soon after 
furnishing. After one-half hour with roll at 3 turns down 
after touching bed plate, samples of stock for sheets were 


taken from beater and measured for slowness. Continued 
beating for 11/, hours. Slowness determinations and sheets 
made on stock after 11/4, and 2 hours of beating. Made 
sheets on suction mold (approximately 155-lb. basis) drying 
down to exactly 10 grams with one squeeze een new 
blotters and then drying on small dryer. Dryer kept station- 
ary, sheets weighed at two-minute intervals. Cooled sheets 
before weighing between tin plates. Results variable. Two 
or more tests averaged together. 


RATES OF DRYING AT VARYING FREENESS 

















Beating Time—Hours Y, 1% 2 
Freeness 185 126 118 
Moisture at Start 43.2% 42.8% 43.6% 
Moisture Removed 
after: 

2 Minutes 83.5% 80.8% 81.6% 
4 Minutes 99.0% 98.0% 97.7% 
6 Minutes 99.6% 99.2% 99.1% 
11 Minutes 100 % 100 % 100 % 





In both tests the rate of drying of the free stock is only 
very slightly greater than that of the slow stock. The free- 
ness spread in first test is not enough to indicate any certain 
difference. On the other hand, there is considerable spread 
in relative freeness between the stocks of the second experi- 
ment. For a rough indication of the freeness as recorded, 
it may be stated that kraft pulp in air dry sheets, disinte- 
grated in the beater with roll up, shows a freeness of about 
400. Paper stock, cooked in a rotary digester, then washed 
for about 2 hours in a beater type washer, shows a free- 
ness of about 165 at the beginning of the wash and 155 at 
the end. 

The indication of relative freeness is the amount of water 
passed through a wire screen in one-half minute. Hence, 
there is less hydraulic pressure with stock of greater freeness 
to force the flow of water through the mat of fiber on the 
wire of the tester progressively through the time of drain- 
age. The freeness figures given, therefore, do not indicate 
the relative rates of drainage at constant hydraulic head, a 
condition which would more nearly approximate machine 
drainage. At constant head, the divergence of the freeness 
figures would be considerably greater. 

Since the variations of freeness of stock in the tests were 
so much greater than any accidental change of freeness 
during the running of an order, it seems evident that the 
changes of steam pressure required for drying are caused, 
not by any difference in drying rate of the stock because of 
freeness, but because of change of moisture content of the 
wet sheet. Also, the change from a fairly free stock (185) 
to a slow stock (118) with almost no change in basic drying 
rate is believed to be sufficient to warrant the opinion stated 
at the beginning of this chapter. 
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Chapter Fourteen 


DRYER 


Tue primary function of dryer felts is to carry the sheet 
through the dryer section. The use of felts is unavoidable 
over quite a range of weights from tissues progressively 
heavier. Through a further range, however, they are not 
strictly essential, or the dryer part need be a only 
partially with them. Over the heavier range of weights, 
notably in the manufacture of box board and felts, they 
are rarely used. 

The dividing point below which dryer felts appear to 
be necessary or desirable seems to be at about .010 caliper 
(water finish) or about 140 Ib. ream weight, 24x36 basis. 
This statement cannot be made as a hard and fast rule as 
much depends upon the slowness of the stock and its ten- 
dency to cockle. For example, a sheet, made mainly of 
news at .014 caliper and weighing 42 lb. per thousand 
square feet, cockled badly on a machine without dryer felts. 

In the case of .009 straw corrugating paper, the use of 
dryer felts varies considerably, from three-deck machines 
fully equipped to two-deck machines with no felt on top 
dryers aa ortho felt on last half only. 

Board machines, without dryer felts, uniformly show 
lower rates of drying than do fourdrinier machines with 
top and bottom felts; but this characteristic can be laid not 
to the absence of felts, but to the lower drying rate caused 
by greater sheet thickness and bulk and to another effect of 
the felt to be discussed later. 

The fact that total or partial removal of felts has resulted 
in increased drying indicates that the felt, in itself, tends 
to retard drying even though the improved contact of sheet 
with dryer shell obtained by the use of the felt is beneficial. 
Unquestionably also, the felt, by capillarity or “blotting 
effect,” absorbs considerable moisture at the wet end of the 
dryer section which it gives off by evaporation during the 
return run, assisted by felt dryers, if any. 


FELTS 


Aside from its function as a carrier, the main benefits 
of the dryer felt lie in the moisture conditioning of the 
sheet and in the prevention of cockling. 

At some point in the course of passage along the dryer 
section, moisture content of the felt and sheet reach equality. 
Beyond that point the sheet loses moisture more rapidly 
than does the felt so that at the dry end the felt carries 
considerably more moisture proportional to its weight than 
does the sheet. 

The felt, accordingly, acts to promote the rate of drying 
at the wet end and to retard it at the dry end. It also 
retards the effects of changes in dryer temperature, paper 
weight and moisture content of the sheet coming to the 
dryers because of its relatively great capacity to absorb 
heat as compared with the sheet. 

Regulation of drying, with respect to the moisture in the 
sheet leaving the last dryer, is a more difficult matter with 
machines having no dryer felts, since only the sheet can 
absorb variations in heat supply. ; 

Only the fact that practically all papers run on machines 
without dryer felts are made with water finish makes close 
control of moisture in the finished sheet possible. To avoid 
too great moisture after the water doctors, the sheet must 
be run off the dryers almost bone-dry. It is of course much 
easier to regulate the drying to a final moisture content 
between bone-dryness and 2 ir cent moisture or so than 
to hold it within a range of from 3 per cent to 5 per 
cent on machines without dryer felts. The need of passing 
the sheet over a considerable number of dryers at very low 
rates of evaporation, in order to attain the low final moisture 
content necessary for water finishing, reduces the average 
rate of drying. This is one of the reasons why drying rates 
on board machines are consistently lower than those of 
fourdrinier machines under equally good conditions of 
pressing and dryer drainage. 


Chapter Fifteen 


Influence of Condition of Contact 
of Sheet with Dryer Surface 


Tue condition of contact of the surface of the sheet with 
the surface of the dryers has important influence on the 
rate of drying. 

It is well known that tightening of the dryer felts will 
‘increase the drying rate so that either the steam pressure 
in the dryers must be reduced to avoid over-drying, or the 
speed of the machine and flow of stuff to it may be 
increased. 

The effect of contact was noted in the case of a small 
board machine making plain chip and test liner board. 
The dryer section of this machine was 3-high and had only 
two drives. There were a number of slack draws at the 
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wet end. Separation of the dryer part into three sections, 
with the addition of another drive, permitted pulling up 
the slack draws with an increase of 5 per cent or more 
in production. 

A striking illustration of effect of contact was observed on 
a board machine making egg case filler strawboard. The 
machine had three presses, with a felt running on the third 
press. Production averaged 36 to 38 tons daily, at 36 lb. 
to 40 Ib. steam pressure. Normally, the third press removed 
a considerable amount of water. 

Toward the end of a week’s run, the third press felt had 

(Continued on page 258) 
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become so dirty that no water was being removed. Rather 
than shut down to put on a new felt, the felt was cut off 
running, the sheet passing between ba:e rolls. 

Immediately, the sheet became overdried and broke re- 
peatedly in the dryer section until steam pressure was 
reduced greatly. The speed, stock feec, and steam pressure 
were then increased gradually until the normal steam pres- 
sure was restored. In this way, the production rate was 
increased to 44 tons daily, the felt in the third press dis- 
continued, and the press operated as a smoothing press. 

Since no change was made of the weighting of the 
primary presses nor of the first and second presses, the 
gain in production could not be accounted for by increased 
dryness at the first dryer. The only logical explanation of 
the increase in drying capacity is that the smoothing effect 
of the bare third press resulted in so much better contact 
of the sheet with the dryers by removing felt marks that the 
evaporation of water increased not only enough to compen- 
sate for the water formerly removed by the third press, but 
over 10 per cent in addition. 

A further indication of the effect of contact is the rela- 
tively great amount of drying surface, in proportion to pro- 
duction, required to dry tissue creped on the last press of 
the machine. 

As a final illustration, Yankee machines, on which the 
sheet is brought into intimate contact with the polished dryer 
surface with a nip pressure of around three hundred pounds 
per lineal inch, show drying rates of three to four pounds 
of paper per square foot of dryer surface per hour with 
machines having only one press as against rates of about 


thirty per cent as much at comparable steam pressures on 
single press tissue machines with multiple dryers and with 
pick-up felts on the two types of machines. 

In the case of the Yankee machine, contact may be con- 
sidered as practically perfect, which leads to the conclusion 
that the contact is not over twenty five to thirty per cent 
effective on multiple dryers. 

It is a known fact, in the case of board machines, that 
mounting a pair of smoothing rolls about half way down 
the dryer section gives not only better finish with higher 
sheet count to caliper, but also increased drying. Since the 
smoothing rolls remove no water, the increased drying rate 
can be ascribed to no other cause than better contact of 
the smoother sheet. 

The question may arise as to the reason for placing the 
rolls part way along the dryer part rather than at the wet 
end. The explanation is as follows: 

With board machines running plain chip, solid news, 
newslined chip and news back and chip back combination 
boards, the sheet is too weak as it leaves the last press to 
stand enough pressure to have much smoothing effect. For 
this reason it is better—and gives safe running—to place 
the rolls along the dryer section at such a point where the 
sheet has acquired enough strength by drying to withstand 
a considerable nip pressure without pinching off. Further, 
at the wet end, the fibers are cold and stiff. With the rolls 
located about half way along not only is the sheet strong 
enough but it is in a hot, steaming condition with the fibers 
softened and pliable. This is a condition most suitable for 
smoothing action of the rolls. 


Chapter Sixteen 


Influence of Length of Draw from 
Dryer to Dryer 


Zz HE opinion has been advanced by a few papermakers 
that it is advisable to have the draws from dryer to dryer 
as short as possible. The idea behind this opinion is that 
the cooling of the sheet in its passage from one dryer to 
the next tends to retard drying. 

In the case of a double deck arrangement of dryers, the 
closer the dryers in one deck are with those in the other, 
the greater is the arc of contact of the sheet with each 
dryer and hence the greater the effective drying surface. 
From this standpoint, a close arrangement with short draws 
is beneficial. 

The assumption that cooling between draws is harmful, 
however, will not stand analysis. Unquestionably the sheet 
does cool, and cool appreciably, in its passage from one 
dryer to the next one. Such cooling, however, results mainly 
from evaporation of moisture. The abstraction from the 
sheet of the latent heat necessary for evaporation of a part 
of the moisture causes a pronounced drop of temperature. 

How this cooling occurs may be illustrated by figures. 
Suppose that at some point in the dryer bank, the sheet is 
50 per cent dry. In other words, the sheet is carrying one 
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pound of water per pound of fiber. Further assume that at 
this point the temperature of the sheet is 210 deg. Each 
pound of the wet sheet then carries heat as follows: 


One-half pound of fiber, specific heat 0.37 
0.5 X 0.37 (210 — 32) = 32.9 B.tu. 


One-half pound water 
0.5 X (210 — 32) = 89.0 B.t.u. 


Total heat above 32 deg.—121.9 B.t.u. 


If the sheet cools 20 deg. in passage from dryer to dryer, 
it will have a heat content of 108.2 B.t.u. when it makes 
contact with the next dryer. The loss of 13.7 B.t.u. has 
been absorbed in evaporation. The latent heat of evapora- 
tion at the mean temperature of 200 deg. is 977.7. The 


13.7 
= 0.014 lb. Since 
977.7 


the sheet before cooling was assumed to carry 0.5 Ib., the 


water evaporated accordingly is 
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water content after cooling will be 0.486 lb. The original 
pound of wet sheet now weighs 0.986 lb. of which 0.5 Ib. 


0.5 
a= 6.507, 





is dry fiber. The dryness of the sheet is now 
0.986 


or about 50.7 per cent dry. Of the original 0.5 lb. of water, 
0.014 Ib. or 2.8 per cent has been evaporated. 

In actual practice, the drop in temperature and evapora- 
tion of moisture in the draws will depend upon the number 
of dryers and naturally will be the greater in any draw, 
the fewer the number. 

The longer the draw the greater is the cooling and the 
evaporation caused by cooling. Accordingly, drying is as- 
sisted. Further, the cooler the sheet as it comes into contact 
with the succeeding dryer, the greater will be the rate of 
heat transfer through and from the shell of that dryer, the 
rate of heat transfer being proportional to the difference in 
temperature of dryer surface and sheet and, in regard to 
the dryer itself, between the inside and outside shell sur- 
faces. 

It should not be taken for granted, however, that a 
lengthening of the draw will result in greater evaporation 
exactly in proportion to the increased length. For example, 
twice as much evaporation will not be attained by doubling 
the length of draw because the rate of evaporation drops 
as the temperature drops. If the draw were so long that 
the sheet cooled to the temperature of the surrounding air, 
evaporation during the passage would be at a rate progres- 
sively decreasing, reaching zero at air temperature (wet bulb 
effect not considered) . 

In practice there are no draws of any such length nor are 
there any long enough to approach such a condition except- 
ing possibly the long draws of a triple deck machine having 
relatively few dryers. 

Then, too, the rate of cooling in the draw is not exactly 
proportional to the evaporation because radiation of heat 
from adjacent bare dryer surfaces will tend to maintain the 
temperature of the sheet and cause greater evaporation dur- 
ing the draw than would occur through cooling alone. 

When dryers are geared together in the ordinary way, the 
length of the draws can be increased only by use of gears 
of larger diameter. Such gears would increase the horizon- 
tal center distance between dryers, and decrease the arc 
of contact of the sheet with each dryer. By so doing, they 
would lessen the benefit of the long draws. 

Long draws, without increase of horizontal center dis- 
tance can be obtained by other systems of driving the 
dryers. For instance, they can be obtained through the use 
of continuous chain drive, a worm gear on each dryer with 
the worms mounted on horizontal line shafts (a line shaft 
for bottom tier and another for the top tier, with the 
shafts themselves geared together) or by the use of pinions 
between gears of dryers of a horizontal tier as in the old 
single deck line dryers, with pinion shafts geared together 
at suitable intervals. 

Even without increase of horizontal distance between 
dryers, some decrease of arc of contact is unavoidable. 

To illustrate, consider 48-inch dryers spread 58 inches 
horizontally and 54 inches measured diagonally from center 
of bottom dryer to center of adjacent top dryer. The arc 
of paper contact in such an arrangement is about 242.5 deg. 
or 67.3 per cent of dryer circumference. The length of the 
draw from point of leaving one dryer to point of contact of 
the next is 2434 inches. 

If the top dryers are raised one foot, the arc of contact 
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becomes 222 deg. .50 min., or 61.9 per cent of dryer cir- 
cumference, a loss of about 8 per cent of former contact 
surface. The length of the draw becomes 43 inches, an in- 
crease of 74 per cent. 

The amount of dryer contact lost is 12 inches per draw 
as against a gain of 183/, inches in air drying travel. 

In connection with this question of evaporation from the 
sheet during the passage, it should not be overlooked that 
evaporation takes place from both surfaces, while it occurs 
from one surface only while in contact with the dryers. 
Accordingly, if it were not for the cooling caused by evap- 
oration, the rate of drying during the draw would be twice 
that during contact. With this fact in mind, it is evident 
that evaporation would be at a rate equal to the rate when 
in contact with the dryer surface even though the tempera- 
ture dropped during the passage to surrounding air tem- 
perature, which, of course, does not happen. Accordingly, 
the conclusion is that drying during the draw is at a higher 
rate than during time of contact. 

Therefore, in the case just considered, that of an eleva- 
tion of the top tier of dryers, with a gain of 1834 inches 
of draw length as against a loss of 12 inches of contact 
travel, a material increase of drying rate should result. And 
since the sheet after the draw is cooler, because of the 
longer free exposure, it will absorb heat more rapidly from 
the next dryer with a higher rate of steam condensation. 
Expressed in another way, for conditions otherwise alike, 
more paper will be dried with equal amounts of dryer 
surface. 

In practical operation there are few opportunities to check 
this theoretical conclusion. In the case of board, machines 
with three-deck dryer parts have one very long draw from 
bottom dryer to top sey According to the theory such 
machines should show a marked superiority over double 
deck machines. Actually they do not. After observation 
of board machines over a period of years, with drying in 
mind, the author came to the conclusion that three-deck 
machines fell short of two-deck machines by about 15 
per cent in drying rate per square foot of dryer surface. 
This opinion, that two-deck machines are better than three- 
deck, is shared by a number of board makers of the author's 
acquaintance. 

Owing to the great number of conditions affecting drying 
rate, it is almost physically impossible to make a compari- 
son between a double-deck machine in “Mill A” and a 
three-deck machine in “Mill B’. However, such a differ- 
ence might generally be true without invalidating the 
theory of long draws, since the vapor pocketing of the three- 
deck dryer arrangement may more adversely affect drying 
rate than the benefit of the long draws. 

Some meager records of drying rate of paper on single- 
deck “‘line’’ dryers seem to bear out the theory. With such 
dryer sections, there is a very long draw from dryer to 
dryer in comparison to the draws in double-deck dryer . 

In a dryer part designed by the author, the top dryers 
were elevated 10 inches above normal height, without in- 
crease of horizontal spacing. The section consisted of 
twenty 48-inch dryers, which were carried in anti-friction 
bearings. Only the first top dryer and first bottom dryer 
were geared together. All others were driven by the dryer 
felts. 

This machine showed a most extraordinary drying rate. 
It is impossible to say, however, how much of the remark- 
able drying rate could be ascribed to the long draws, and 
how much to the tightness of the dryer felts, because of their 
function as belts driving the dryers. 









Chapter Seventeen 


Influence of Thickness of Sheet 
on Drying Rate 


To the observer of the performance of paper machines, 
the idea must sooner or later occur that there is a relation 
between thickness of sheet and rate of drying, the drying 
commonly decreasing with decreased thickness. The loss of 
drying rate occurs in spite of the fact that with heavier 
sheets speed is less and extraction of water in the presses 
usually is better because of the lower speed. 

While drying rates of 1.25 lb. to 1.50 lb. per square foot 
of dryer surface per hour are not uncommon among four- 
drinier machines operating with sheets of ream weights from 
30 Ib. to 70 Ib., board machines at comparable steam pres- 
sures and initial drynesses usually will show only about 
0.90 lb. of paper per square foot. In this case, the dis- 
crepancy may be due to some extent to the better contact 
of sheet with dryer resulting from use of felts on fourdrinier 
machines. It should be kept in mind, however, that the 
free evaporation of the sheet while in contact with the 
dryer surface on board machines should be favorable to 
higher rates. 

Rates of drying also vary rather widely with sheet thick- 
ness on the same machine. For example: a fourdrinier ma- 
chine running kraft commonly dried 8,000 lb. or better 
when running a 40 lb. sheet; but the production rate fell 
to about 6,500 lb. per hour at 80 Ib. ream weight. Like- 
wise, a small board machine without dryer felts operating 
over a caliper range from .016 to .045 gave its best pro- 
duction, 2,500-2,600 Ib. per hour, on board of about .022 
caliper. With the same steam pressures in the dryers, the 
rate was 2,100-2,200 Ib. per hour at .040-.045 caliper. 
The reason why this machine did not show higher pe uc- 
tion rates at calipers below .022 was presumably that the 
lighter sheet being weaker did not permit pulling up so 
tightly in the draws and accordingly the drying rate was 
retarded by poorer contact. 

Going to 9-10 Ib. tissue as the extreme of light weights, 
single-cylinder, single-press tissue machines under favorable 
conditions commonly show drying rates of around 0.80 |b. 
of paper per square foot of dryer surface per hour, at steam 
pressures of about 10 lb. With such machines, the pressing 
is not as effective as with multiple-press machines, the sheet 
commonly going to the dryers at only 25-27 per cent dry. 

While it is not strictly true that the drying rate varies 
inversely with the ratio of water to a in the sheet, the 
relation is very nearly so. On this basis, a tissue machine 
at 25 per cent initial dryness and overlooking final moisture, 
evaporates 3 Ib. of water per pound of paper. A dryness 
figure of 36 per cent is quite common with machines having 
two or more presses, requiring evaporation of 1.78 Ib. of 
water per pound of paper. Applying the ratio (3 Ib. to 1.78 
lb.) to the drying rate of the tissue machine (0.80) gives 
1.35 Ib. as the probable rate of drying of 9 Ib. tissue if it 
could be put on the dryers at 36 per cent dry, which 


would be a highly satisfactory rate. In the preceding fig- 
ures, the effect of final moisture—the moisture remaining in 
the sheet after drying—has purposely been omitted. If 
considered, the probable drying performance with tissue 
would. comparably be somewhat better. These figures tend 
to indicate that rate of drying continues to improve with 
decrease of sheet thickness down to the lightest commercial 
weights, when drying is considered in terms of water evap- 
orated rather than in paper dried. 
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In developing a theory to account for decrease of drying 
rate with increase of sheet thickness, it must be kept in 
mind that (a) heat transfer rate depends in general on the 
difference in temperatures of the heat giving and heat re- 
ceiving substances; (in this case, the surface of the dryer 
shell and the surface of the sheet in contact with the shell) ; 
(b) heat transfer through a solid body decreases directly in 
proportion to increase of thickness, and (c) evaporation 
without addition of heat results in a drop of temperature 
and can occur only with a drop of temperature. 

Consider a portion of a double-deck dryer part as indi- 
cated by Figure 17. The sheet leaves the first dryer (A) 
at a certain moisture content and temperature. From A to B, 
pe yep se occurs from both surfaces of the sheet along 
with a considerable drop of temperature caused by the ab- 
straction of the heat necessary to effect evaporation. The 
sheet makes contact at B with the next dryer which is at a 
temperature substantially higher than that of the sheet. From 
B to C, evaporation takes place only from the outer surface 
of the sheet. From C to D, there is again evaporation 
from both sides with loss of temperature and from D to E 
again from one side only, but from the side opposite to that 
exposed in passage around the bottom dryer. 

During the contact of the sheet with the dryer, heat flows 
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Chapter Eighteen 


Vapor Absorption Systems 


A VAPOR absorption system for present purposes may be 
defined as a system for directing heated air onto dryers, 
dryer felts or into pockets between dryers primarily to in- 
crease drying capacity. A secondary purpose may be to 
prevent fog, condensation and drip in the machine room. 
The system may take such form, as with Yankee dryers, 
as to act as a hood and exhaust system also. 

To dry bottom dryer felts, the system may take the 
simple form indicated by Figure 18, consisting only of a 
heater, fan and duct to discharge heated air into the dryer 
pit. An installation of this kind made on a single-cylinder 
tissue machine having only six 48-inch diameter dryers and 
making 9 Ib. waxing tissue, increased the running speed 25 
ft. to 50 ft. per minute, without increasing the pressure in 
the dryers. 
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In another instance, the system applied to a fourdrinier 
tissue machine having 14 forty-eight-inch dryers, was of no 
benefit. The machine already had as much drying capacity 
as speeds of formation could employ. When the system 
was put in use, the sheet became too dry. Finish was poor 
because the sheet was not damp enough to calender properly 
and the dryer drainage system was not adapted to operate 
with a partial vacuum in the dryers. 

With a machine operating without dryer felts, the system 
is beneficial. It provides the volume of air necessary to 
give good circulation of air upward around the dryers. 
With such a machine the system Py se proportioned inay 
be expected to show an increase of drying capacity of eight 
to ten per cent, depending somewhat on how poor condi- 
tions were before installation. 

‘With a machine having bottom dryer felts the system is 
beneficial in extending the life of the felts. In some cases, 
such as are fairly common, where it had been necessary to run 
with the sheet skipping one or more dryers so as to employ 
those dryers as felt dryers, the air drying of the felt has 
made it possible to return such dryers to paper drying with 
benefit to the production rate. 

The advantage of simple systems of this kind is their 
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low cost and negligible maintenance because of absence of 
duct work and cross pipes. 

Figure 19 indicates a system of nozzled cross pipes con- 
nected to air supply ducts. A system of this kind, com- 
monly used on board machines, may as a tule, be expected 
to show an increase in drying capacity of about 15 per cent. 
Air is usually supplied in quantity of about 600 cubic feet 
per minute per ton daily production rate and at a tempera- 
ture of about 130 deg. Fahr. If the air supply is properly 
proportioned to the water evaporation rate, the steam em- 
ployed to heat the air is as effective in evaporating water 
from the sheet as steam supplied to the dryers. 

In one instance, where carefully weighed water tests were 
made of condensate discharged from dryers and from the fan 
heater, results were as follows: 

Machine, 5-cylinder board, 100-inch trim, 24 dryers, 48- 
inch diameter. Product, white patent coated news. Dryness 
after last press, 40 per cent bone-dry basis. 


(Continued on page 268) 
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have solved f 


Ross-Grewin System applied to a large 
paper machine. The small pipes conveying 
the air at high velocities can be seen 
terminating in the special Ross nozzles for 
discharging the air into the vapor pockets 
of the machine. 


| HE progress achieved in the science of drying during the past 30 years has been 
closely linked with the Drying Systems developed by Ross engineers during that 


period. No other drying methods have yet been devised to equal, for efficiency and 
economy, those being utilized in the ROSS VAPOR ABSORPTION and ROSS-GREWIN 
Systems, for machines of various types and equipment. This is borne out by the fact that 
on the majority of machines now operating, one or the other of these Ross Systems is 
being utilized for removing pocket vapor to increase dryer capacity and to produce more 
uniformly dried sheets with minimum cost for power and steam. Literature will be gladly 
sent on request. 





J. O. ROSS ENGINEERING 
CORPORATION 


Main Oftice—350 MADISON AVE., New York, N. Y 


h Wells S C ag I ‘ 3 Greely Ave... Detroit, M Se N. W. I 
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VAPOR ABSORPTION 


A system of nozzle pipes carrying heated air across 
Vertical Stack Machine entire width of dryers throughout the vapor pockets. 


Two Tier Machine 


at | Warm air absorbs vapor arising from sheet, carrying it 
, off in suspension in the air. By passing vapor laden air 
out at both sides of machine, vapor pockets are effec- 
tively cleared. Particularly adaptable to multi-tier 
machines either horizontal or vertical and those not 
equipped with dryer felts. 


HIGH PRESSURE VENTILATION 


A system of small pipes introducing comparatively 
small quantities of air at high velocity alternately on back 
and front of machine through vapor pockets. By proper 
regulation of entering air and nozzle design, EVEN drying 

as is secured across entire width of sheet. Extremely low 

ms : "4 f power and steam cost. Applicable to lighter weight paper 

ic ~ 7 2 and exceedingly advantageous on wide, high speed 

vw ‘Se fe [a machines as well as small narrow machines. 
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The drying rate of this machine at the time of the tests 
was rather low. There was a shallow pit under the dryers 
requiring a bottom dryer felt to carry the sheet through. 
No air was introduced into the pit, and dryer drainage 
was poor. The return header was divided into sections 
which drained through bucket traps. No provision was 
made for venting the dryers. Conditions of ventilation above 
the machine were good. There was a height of about 
twenty-four feet to the trusses which supported a pitched 
roof with an adequate ventilator. 

In the case of a small triple-deck machine milking nine- 
point straw and having a complete equipment of dryer felts, 
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the daily production rate, averaged over the month, was 
increased from 28 tons to 32 tons by the application of a 
cross pipe vapor absorption system. In addition, the condi- 
tions which had been almost insufferable in cold weather 
were made comfortable. 

A system commonly employed on Yankee dryers is illus- 
trated in Figure 20 (See Page 264). This system combines 
the application of hot air with a hood for confining and re- 
moving vapor. Air is supplied at a temperature of around 180 
deg. Fahr. 

Another simple system for Yankee dryers is illustrated 
by Figure 21. In this case air flow through the heater, 
which is of the extended fin surface type, is induced by 
the exhaust fan. To prevent in-leakage of cold air, the 
hood must be constructed to fit the dryer heads quite closely. 
An air temperature leaving the heater of 180 deg. Fahr. is ob- 
tained with a single, 3-row heater section when operating at 
about 25 Ib. steam pressure in the dryer. The heater is sup- 
plied with steam discharged from the dryer along with the 
condensate. The cross pipe at the rising side of the dryer, 
supplied with heated air from another source, adds mate- 
rially to the drying rate. 

Cross-flow of air through the dryer section, as illustrated 
in Figure 22, was satisfactory on a fourdrinier machine mak- 
ing a heavy sheet (postal card). This satisfactory operation 
led to its adoption on other machines of the mill which were 
making book and coating raw stock. On these machines the 
system was a failure because of the impossibility of control- 
ling the dryness across the sheet. The reels ran up hard on 
the back edges, soft and bulky on the fronts and there was 
uneven finish in the calenders because of uneven dampness. 
The reason for these conditions was that the air traveling 
horizontally between the dryers increased in humidity in its 
passage by picking up vapor from the sheet and felts; and, 
with increase of humidity, its drying effect decreased so 
that the sheet, although dry along the front edge, was wet 
at the back. 
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Chapter Nineteen 


Machine Room Ventilation 


In the ventilation of the machine room it is important 
to obtain maximum drying rate along with freedom from 
condensation and drip as well as to provide comfortable 
working conditions. 

Condensation and drip are objectionable and costly. Con- 
ditions of ventilation resulting in drip also usually retard 
drying and they may affect machine production rates and 
conversion costs to a marked degree. Condensation and 
drip may cause rapid deterioration of the building structure 
through accelerated rotting of wood roof decks and floors, 
rotting of wood window frames and sash, spalling of 
gypsum roof decks, rusting of steel roof trusses and purlins, 
rusting of steel window sash and loosening of glazing by 
rust, and even slow destruction of brick walls by satura- 
tion and freezing. 

The essentials for adequate machine room ventilation are: 

1. Provide for admission of necessary volume of air. 

2. Heat entering air to necessary temperature to absorb 
water evaporated. 

3. Provide for heat losses of the building either by in- 
creased heating of supply air, or other means. 

4. Exhaust moisture laden air with minimum diffusion 
and loss of temperature. 

It is just as important and necessary to provide for the 
entrance of the necessary volume of air to the machine room 
as it is to provide means for exhausting the moisture laden 
air. This necessity has been rather generally overlooked in 
the past. Mills have been constructed with ample provision 
for natural draft ventilators or exhaust fans but with no 
provision for admission of the required air volume. The 
result, naturally, has been poor ventilation as no system 
of ventilators or fans can exhaust more air than enters. 

Open doorways from adjoining beater rooms and finishing 
rooms very often have been depended upon to supply neces- 
sary air to machine rooms. Beater rooms and finishing 
rooms as a result have been cold and drafty. The “pull” of 
machine rooms causes heavy drafts of high velocity through 
the doors opened to bring in stock or ship out. When con- 
necting doorways are closed the machine rooms are starved 
for air, the atmosphere becomes hot and heavy and drip 
occurs. 

Often these conditions have continued because of the 
fancied high cost of admitting and heating a fresh supply 
of air directly to the machine room—overlooking the basic 
fact that the air supply for the machine room must be 
heated somewhere, somehow. 

The importance of an adequate, controlled air supply is 
great enough to warrant a few actual examples of inadequate 
supplies. 

Mill No. 1—A fourdrinier machine and a multiple-cylinder 
machine were operating in a main machine room having a 
double pitched roof. Another cylinder machine was installed 
in a lean-to addition to one side and with no partition be- 
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tween the two rooms. The dryer part of the fourdrinier 
machine was hooded and vapor removed by means of a 
large disk fan in the exhaust duct. Natural draft ventilators 
along the ridge of the main roof and at intervals along the 
adjoining lean-to roof were provided for ventilation of the 
vapor from the cylinder machines. Inlet of air through 
doorways of the adjoining finishing room and beater room 
supplied the machine room inadequately. During severely 
cold weather these doors were closed whereupon the suction 
of the exhaust fan of the fourdrinier machine drew air 
down through the natural draft ventilators although these 
ventilators were of a good revolving head type. The blasts 
of cold air coming downward from these ventilators im- 
mediately became columns of fog striking down to the floors 
and spreading. 

In an effort to correct this condition and to stop the fog, 
a large fan with hot blast coils was installed in the machine 
building basement and discharge ducts with spaced outlets 
were run along under the roof. The air supply to the fan, 
however, was taken through an opening in the machine 
room floor. 

The addition of the fan system, as installed, was a costly 
failure as it added nothing to the air supply to the machine 
room. In fact it made the condition worse. The general 
layout of the arrangement with the fan system omitted is 
illustrated in Figure 23. 

Mill No. 2—Dryers were added to the machine of a 
one-machine board mill to make a triple-deck dryer part. 
Enough dryers were added to attain a daily production rate 
of about 100 tons with popes ventilation. In the course of 
reconstruction a number of galvanized ventilators were in- 
stalled along the ridge of the roof to replace wood ventilators. 
There was no basement under the machine room. 

Air could enter the machine room only by a doorway 
to the beater room at the one end and from a small finish- 
ing room at the other. Along one side of the machine room 
was a high boiler house, considerably exceeding the height 
of the machine room roof. In winter, with little air enter- 
ing the beater room and finishing room and with the 
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machine room closed off as tightly as possibly from entrance 
of outside air, the machine room was hot and frequently 
foggy. With winds from the boiler house side, the fog 
frequently became so thick that it was necessary to forbid 
oilers or machine hands from going along the back of the 
machine and at times, even to shut down. 

Mill No. 3—A board mill, newly constructed, with two 
126-inch seven cylinder machines was well-built with the 
exception of providing for the machine room air supply. 
Basement floor was on ground level; and a good floor to 
floor height was provided. No buildings adjoined on either 
side, except a generator room along part of one side. Dryer 
pits were constructed with open panels along both sides to 
allow free passage of air from the basement into the pits 
and upward around the dryers. 

A vapor absorption system of heater, fan, ducts and 
cross pipes was provided for each machine. The roof was 
pitched from a central ridge on which a wood ventilator 
of ample capacity was constructed, extending the length of 
the dryer parts. 

The machine room, however, was hot and damp, with 
excessive drip. Investigation showed that instead of an up- 
ward current of air around the dryers, air was being drawn 
off the machine room floor downward into the dryer pits 
and through the open panels of the pit walls, into the 
basement. 

The condition was quickly and easily remedied by remov- 
ing a large window from each of the side walls and by 
constructing intake ducts from the window openings to the 
fan heaters. After this alteration machine production in- 
creased, drip ceased, and a comfortable working atmosphere 
in the machine room resulted. 

Mill No. 4—This machine room was constructed with- 
out a dryer pit. The return run of the bottom dryer felt 
was in the basement. To insure adequate ventilation around 
the dryer part, four unit heaters were installed in the base- 
ment, with intakes for fresh air from the outside. Operat- 
ing conditions were satisfactory for about two years, when 
complaint was made of excessive temperature and humidity. 

Investigation showed that the intakes to the heaters had 
been removed and the openings had been bricked up. In- 
quiry as to the reason for such action brought this answer: 

“They didn’t look after the traps on the heaters; so the 
heaters froze up; and anyhow, it cost a lot of money to 
heat all that cold air, so we thought we could make a con- 
siderable saving.” 

Mill No. 5—The machine room contained two fourdrinier 
machines of about 104-inch trim, each with 16 dryers ahead 
of a size press and 6 after. A cross-section of the building 
is illustrated by Figure 24. For ventilation, a disc fan was 
installed at either end of the central skylight. During win- 
ter, air could enter only through doorways from the beater 
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room at one end, from the engine room at one side and trom 
the finishing room at the other end. A large fan, with heater, 
in the basement under the finishing room supplied hot air to 
a duct line along either side wall near the roof. Outlets of 
the duct line discharged along the underside of the roof deck 
to prevent condensation. 

The air in the room during cold weather was so hot and 
damp that a man could not stand on a foot board between 
the screens long enough to rake them. 

The basement which contained four steam engines and 
the constant speed and variable speed line shafts was also 
uncomfortably hot. 

To correct this condition, the bottoms were knocked out 
of the dryer pits and the disc fans were removed. The draft 
of air into the basement from adjoining basements was not 
objectionable. This air was heated to a considerable degree 
by radiation from engine cylinders and steam piping. A 
rapid flow of warm air up and around the dryer parts was 
provided. Carefully designed wood ventilators were built 
over the center lines of the machines and hoods were con- 
structed in the roof trusses. These hoods extended down- 
ward as near to the crane as possible. 

After this reconstruction it was possible during winter 
weather to climb up on the crane and to stand at reaching 
distance of the roof deck without discomfort (Figure 25). 

Mill No. 6 (Figure 26)—The machine room contained 
two fourdriniers under a rather low roof which was pitched 
both ways from a central ridge. The machines were not 
hooded. Along the ridge ran a wood ventilator of ample 
length and ample flue width and height, decked over with 
air outlets of inadequate area along both sides, shielded by 
side-wall construction extending above the deck. 

Adjoining at one end was a beater room which com- 
municated with the machine room by a single doorway. 
At one side was a calendar room and engine room. Beyond 
the engine room was a boiler house, the boilers being fired 
with underfeed stokers. Forced draft fans took air directly 
from the boiler room. 

Several windows in the partition wall between machine 
room and engine room were open so that machine help 
could shout to engineer or oiler on watch. 

As drip had been heavy, a fan and heater had been in- 
stalled in the basement under No. 2 machine. This installa- 
tion was connected by risers with hot air ducts under the 
roof deck. Outlets directed air upward along the underside 
of the deck. 

During cold weather, the machine room became almost 
unbearably hot. Steam showers were used on the dandy 
rolls. Fog from the showers hung immovable and dead 
over the fourdrinier parts. 

The machine room and adjoining rooms were in a condi- 
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FIXED FULL OPEN TIP 
INLET LOW VELOCITY 
VANES BETWEEN 


BLADES 


TRUE CUT-OFF 
TANGENT TO 
WHEEL 


IMPROVED 
Ol PROOF 
BEARINGS 


When machine room ventilating equipment is considered 
be sure that you specify Buffalo “Limit-Load” Fans—for 
your own protection. Only Buffalo Fans have the patented 
“Limit-Load” feature, which means that regardless of air 


Other Buffalo Equipment Includes: 


SPRAY 
NOZZLES 


Having no moving parts, 
these nozzles do not get out 
of order; wear very slowly. 
Wide range of sizes, in any metal. All pro- 
a fine spray—do not clog. Bulle- 
tin 481-C. 


FORCED DRAFT FANS 


For power plant economy, Buffalo Forced 
and Induced Draft Fans offer all the advan- 
tages of the “Limit-Load” design, plus 
rugged construction. Your steam generating 
problems are simplified when you select Buf- 
falo an Plant Fans. Write for Bulletin 
No. 113. 
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Insist on “ 


“Limit -Load”’ 


FANS in 


your Ventilating 
System — 


handled or pressure loss in the system, the fan motors can- 
not be overloaded. 

There are a good many other reasons for preference of 
engineers for “Limit-Load” Fans—but from the operating 
engineer’s standpoint, the reason given above is enough. 


UNIT HEATERS 


For ours job where spot or 
space heating is required, you 
can pick a Buffalo Unit Heater of 
just the right capacity. Made in 
suspended “Breezo-Fin” type, 
floor and suspended “High-boy” 
mode's and in gas-fired units. 
Ask for Bulletin No. 3134. 


ELECTRIC BLOWERS 


Buffalo Variable and Constant Speed Elec- 
tric Blowers and Buffalo Volume Fans are 
used in many mills for various special fan 
applications. Wide range of sizes make them 
practical for many services. Complete data 
on request. 








BUFFALO FORGE COMPANY 


213 Mortimer St., Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 








Heating, Ventilating and 
Air Conditioning Equipment 
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tion of partial vacuum. The two machines, at their normal 
production rates, should have had an air supply of about 
40,000 c.f.m. 

The forced draft fans of the boiler plant, drawing about 
25,000 c.f.m., added to the shortage. 

In the course of reconstruction of No. 1 machine, the 
machine was lengthened, and to provide room for a similar 
lengthening of No. 2 machine, the division wall between 
machine room and beater room was removed up to a height 
of about ten feet. The beater room had been inadequately 
heated by a few ceiling coils. It was evident that with the 
division wall largely removed, the machines would draw 
air mainly from the beater room. The problem of heating 
the beater room, therefore, could well be considered along 
with provision of an adequate amount of air for machine 
room ventilation. 

To provide proper ventilation, the machine room ventila- 
tor was rebuilt to give ample outlet area. Ventilators along 
the ridge of the beater room roof were closed off lest the 
greater draft of the machine room ventilator pull air down 
through them and to avoid loss of hot air outward. An 
air filter, heater and fan were installed in the farthest corner 
of the basement under the beater room with an air intake 
chamber opened to the outside. A riser was extended from 
the outlet of the fan directly upward through the floor some 
ten feet. This riser discharged directly into the room with 
no lateral ducts. 

The air could then follow a natural course through the 
beater room, performing its function of heating, and into 
the machine room, passing over the fourdrinier parts, ab- 
sorbing the fog of dandy showers, and finally mingling with 
the air from the dryers. Floors of dryer pits were removed, 
and connections were made from the discharge duct of the 
roof fan in the basement under No. 2 machine to divert an 


GARDEN CITY 
FANS & BLOWERS 


Certified Performance 
Rugged Dependable Construction 


The Right Fan or Blower Helps to 
Cut Ventilating Costs! 


MULTIBLADE FANS 


DISC FANS 


HEAT FANS 


EJECTOR FANS 


GARDEN CITY 
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adjustable proportion of the fan discharge into the dryer 
pits to aid in drying the bottom dryer felts and to provide an 
upward circulation around the dryers (Figure 27). 

It is evident that there is a considerable range for selection 
of air volumes and temperatures to fit any given case, higher 
temperature requiring less volume and vice versa. 

In general, the higher the air temperature delivered from 
the heating apparatus, the more efficient the system will be 
in consumption of heat and power. With a relatively high 
temperature, the quantity is so much decreased, that the 
total heat quantity required is less for the higher tempera- 
ture. 

For instance, consider a system to absorb 6,000 lb. of 
water vapor per hour. As an extreme condition, assume 
entering air saturated at 60 deg. (77.3 grains per pound 
of dry air) being exhausted in one case at 100 deg., in 
another at 120 deg., and at 80 per cent saturation in both 
cases. 

The weight of saturated vapor in one pound of dry air 
at 100 deg. Fahr. is 301.3 grains. At 80 per cent saturation 
it would be 241 grains. A pound of entering air, therefore, 
picks up 241—77.3 or 163.7 grains while the weight of air 


6000 7000 
== 4,276 lb. per minute or 





required is x 
60 163.7 
57,000 cubic feet. 


At 120 deg. Fahr., 569 grains per pound is carried at 
saturation or 452.2 grains at 80 per cent saturation. A 
pound of entering air in this case therefore, 455.2—77.3 or 
377.9 grains. The weight of air required per minute is 


7000 
x or 1,852 lb. or 24,700 cubic feet. 
60 377.9 


In the first case, 57,000 cubic feet per minute must be 
heated 40 deg. In the second case, 24,700 cubic feet would 
be heated 60 deg. The relative quantities of heat needed 
are as 57,000 40 is to 24,700 60, or about as 155 is 
to 100. 

To heat the greater volume of air to the lesser tempera- 
ture would require about 2,460 Ib. of steam per hour or 
275 Ib. of coal. The less quantity of air heated to the 
higher temperature would take 1,600 Ib. of steam or about 
178 Ib. of coal. 

Added to this difference in steam, power consumption 
would be nearly in proportion to the air handled, and so 
less at the higher temperature. The size and cost of the 
fan would be less by about one-half. The size of the heater 
sections in face area also would be less by about one-half; 
but a somewhat greater number of tubes would be needed 
in the direction of air flow to get the higher temperature. 

Practical considerations usually limit the air temperature. 


6000 
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Among these is the use in the heater of exhaust steam 
or low pressure steam bled or extracted from a steam tur- 
bine generating unit. There, of course must be a very 
considerable difference between temperature of steam used 
in the heater and final air temperature. This temperature 
difference cannot be reduced, to bring air temperature close 
to steam temperature, without use of an excessive amount of 
heating surface. 

In general, using low pressure exhaust or extracted steam 
at 5 lb. pressure, the desirable range of air temperature is 
130-150 deg., with an air quantity to suit. 

The design of a satisfactory ventilation system is an 
engineering problem requiring competent engineering skill 
along with careful study and consideration of all conditions. 

In the selection of a heater, after considering steam pres- 
sure, entering and leaving air temperatures, face velocities 
and air pressure drop passing through, the wise designer 
will add ten to twenty per cent to the calculated capacity. 
If he does not, his system may be satisfactory through the 
first heating season, but criticized the next. Operators are 
much more likely to condemn the system than to look to see 
whether the heater is dirty and in need of blowing out. 
Also, both fan and heater should be selected somewhat 
over-size in order to take care of a reasonable increase in 
production. No doubt it would be considered a poor system 
if it failed to handle twenty or thirty per cent increase in 
production if demanded of it within a period of one, two 
or three years after making the installation. 

Special care should be given to arrangements for drain- 
ing condensate and selection of traps. Earlier in this presen- 
tation remarks were made about harmful results of accumu- 
lation of air in dryers applying with equal force to heaters. 
A good method to follow in the case of a heater of several 
sections is to connect the steam supply to all but the first 
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section, allow steam to blow out of these sections along with 
the condensate, take off the water through a Fo of traps 
(each large enough for the total amount) and connect the 


discharged steam to the first heater section. 

The discharge from this section is then trapped. A by- 
pass around the traps should be provided. In this by-pass 
should be an orifice plate with a hole big enough to dis- 
charge all the water of condensation, but no stop valve. 
With the trap operating properly the by-pass serves to vent 
air. With the trap out of order and not discharging, the 
by-pass will discharge the water of condensation and pre- 
vent the section from freezing. What steam blows through 
such a by-pass is usually of no consequence as the heat is 
returned to the boiler plant along with condensate and so 
recovered. 

A system of connections such as described will continue 
to function even though all traps stop up. 





ROOM VENTILATING 
SYSTEM IS DOING 


Two simple instruments—an ALNOR Velometer and 
an ALNOR wet and dry bulb thermometer—will tell 
the whole story. 


The ALNOR Velometer indicates air velocity in feet 
per minute, meters per second, or other equivalents, if 


desired. 


ventilation. 





426 North LaSalle Street 





KNOW WHAT YOUR MACHINE 


Eliminate the guesswork from machine room 


Write for complete details. 
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ILLINOIS TESTING LABORATORIES, Inc. 








The ALNOR wet and dry bulb thermometer indi- 
cates the relative humidity of air. 


Total volume of exhaust handled by ventilating sys- 
tem easily calculated from air velocity reading. Total 
volume of water in exhaust easily calculated from rela- 
tive humidity reading and the total volume of exhaust. 


Chicago, Illinois 
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In the selection of a fan, maximum efficiency (air-handled 
per horsepower) is usually at such a point that considerable 
increase of volume and pressure, if mecessary, can be ob- 
tained without extravagantly increased power consumption. 
The selected fan should be of such a size that it will operate 
at or near to its point of maximum efficiency to provide so 
that an increase of volume, in case of need, can be obtained 
by some increase of speed without costly increase of power. 
Accordingly, too much attention should not be given to 
criticism of the management about the cost of a job but 
close attention should be given to see that some ambitious 
saleman abetted by the purchasing agent does not get in a 
low price on an overrated fan. 

Consideration of such matters are as pertinent to sound 
engineering as calculations of B.t.u., c.f.m. and horsepower. 

The plant engineer or master mechanic may be called 
upon to use some available fan with no rating tables for 
reference. Capacity of such a fan can be estimated fairly 
accurately by measuring the area of the outlet and allow- 
ing 2,000-2,400 ed p- minute velocity. Power consumption 
for any fan of good design can be estimated closely enough 
for practical purposes from the following table. 








Horsepower per 1000 c.f.m. 

















Outlet Velocity Static Pressure in Inches 
(f.p.m.) 
34 1 1% 144 
1600 0.213 0.25 0.298 0.337 
2000 0.26 0.3” 0.336 0.385 
2400 0.325 0.364 0.405 0.429 
2800 0.40 0.432 0.480 0.507 





The static pressure required by a system is a matter 
of the system itself. A considerable part is the resistance 
or — drop of the heater. It varies greatly with velocity 
and also with the type of heater—whether pipe coil, cast 
iron or extended surface fin type. Resistance on the dis- 
charge side varies with size of ducts and velocities in them, 
their length, and number and design of turns. For short 
and free discharge, static pressure will depend mainly on 
the type of heater, and it is not likely to exceed 34-inch. 

No general rule can be given by which to estimate the 
proper speeds for all fans, as much depends on the con- 
struction of the blades, whether radial at the tips, inclined 
forward, or inclined backward. 

Lacking manufacturer’s rating tables, the following rules 
may be used to determine speeds approximately. 

For radial vane wheels— 

Tip speed == 1.15 4000 W/h 

For wheels with vane tips bent forward— 

Tip speed = 1/, (outlet velocity + 4000 \/h) 

For wheels with vane tips bent backward— 

Tip speed = 1.25 (outlet velocity + 4000 \/h) 

In each of the above formulas h is the desired static pres- 
sure measured in inches of water. 

For example, having on hand a fan with a wheel 52 
inches in diameter, with vanes curved forward at the tips, 
at what speed should it run for 2400 ft. per minute outlet 
velocity at 3/,-inch static pressure? 

The square root of 3/4, is 0.865. Hence 4000 \/ 3/4, = 3460. 
Then, 2400 + 3460 = 5860. Tip speed, therefore, is 
<* 5860 or 2930. The circumference of a 52-inch wheel 
is 13.6 ft. Therefore, the speed in revolutions per minute 
is 2930/13.6 or 215. 

The calculation of a ventilation system requires first of 
all a fairly accurate figure of the weight of water evaporated 
in some definite time, such as pounds per hour. The best 
way to ascertain this quantity is to determine the moisture 
of the sheet as it leaves the last press, which, taken in con- 
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nection with the paper production rate, gives the desired 
figure. The dryness of the sheet after the last press varies 
somewhat with the freeness of stock, weighting and crown 
of press rolls, and age of felts. Such variations, however, 
are usually reflected in paper production rate, since the 
rate of evaporation of moisture of a group of dryers is almost 
a constant quantity at a uniform steam pressure. 

For preliminary purposes, and lacking such a test as 
mentioned, the following figures of dryness of the pressed 



































sheet and water evaporated per pound of paper may be used. 
Type of Machine Dryness after|Water evap- 
pressing jorated (per 
; (per cent) |Ib. of paper) 
Cylinder Tissue, single press, pick-up felt 25 3 
Fourdrinier Tissue, single press, pick-up and 
single press, pick-up Yankee............ | 27 2:7 
ee eres 29 2.45 
Single cylinder, nine-point straw......... 33 2.0 
Kraft—high speed-suction presses.......... 36 1.78 
Multi-cylinder box board, plain chip, suit 
INCA 5 iin Gea detadecesddudcsaws 38 1.63 
Fourdrinier-bonds, rag content............ 38 1.63 

















Dryness figures higher than those given are quite often 
obtained and specific figures for individual machines have 
been given in Chapter Twelve. 

Allowances should be made for vapor and steam showers 
used as foam breakers or on dandy rolls, if any. The quan- 
tities of steam so used are difficult to estimate; but they 
may be determined by test, one method being as follows: 

Note position of valve controlling steam flow during 
normal operation and pressure of supply at the valve. When 
the machine is down, disconnect the shower and connect a 
steam hose or pipe leading into a barrel or drum containing 
a weighed amount of water. Note temperature of water 
before opening valve. Then open valve to normal opening 
(with normal pressure at valve) and note rate of rise of 
temperature of water in the barrel, if it is not convenient 
to have the barrel mounted on scales so as to get the increase 
of weight directly. 

For example, barrel contains 250 lb. of water at start at 
60 deg. temperature. Temperature after 5 minutes steam 
flow 110 deg. 

Heat content of water after 5 minutes — Heat content 
of water before run plus heat content of steam condensed; 
or with “X” as weight of steam in pounds, it becomes 


(250 + X) (110 — 32) = 250 (60 — 32) + X 1150 
or, (78 X 250) + 78X = (250 & 28) + 1150 X. 
Transposing, 1072X = 12,500 and X = 11.7 lb. steam 
added. Hence, rate of steam flow per hour = 


11.7 < 60 
= 140 bb. 
P 


This method is not entirely accurate because it is assumed 
that the steam is dry saturated after throttling; and it over- 
looks loss of heat by radiation from the water during the 
time of steam flow. Nevertheless, it is amply accurate for 
the purpose intended. 

It is good theory to provide for recirculation of a portion 
of the air supply to the fan heater, since in extremely cold 
weather the amount of moisture in the air, even at satura- 
tion, is very low. Accordingly, when heated, the capacity 
of the air to absorb moisture is greater. Following this 
theory, a portion of the air supply may be taken from the 
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building itself even though such air contains relatively high 
moisture. In practice, however, it does not work out so 
well. 

The heating and ventilating apparatus is usually in charge 
of the chief engineer. His principal concern is to keep his 
fuel consumption down. It is no concern of his if there 
is some drip, and perhaps fog and uncomfortable humidity 
in the machine room; but he does not relish being called 
into the office to tell why coal burning is up five per cent 
over last week. So he sees to it that the recirculation intake 
is wide open; and perhaps he blocks off a half of the fresh 
air intake. So the system fails to do the thing it was put 
in to do at the time when proper performance is most needed. 
The designer, therefore, should shun this danger and pro- 
vide no recirculation. 

These remarks apply to the main unit or units upon 
which dependence is placed for adequate air supply. They 
do not apply to auxiliary units, operating by recirculation 
only and provided to compensate for heat losses of the 
building under extreme conditions. 

Returning to the essentials of good machine room ven- 
tilation, it is necessary to consider heat lost by radiation 
through walls and roof. Such losses are calculated by taking 
into account the total areas of various kinds of construction, 
such as brick walls, glass, roof, etc., with the heat loss of 
each area. The loss will be the area multiplied by difference 
between inside and outside temperatures, and this result 
again multiplied by a constant. The result will be expressed 
as the B.t.u. heat loss per hour. Constants for various 
materials may be taken as follows: 


Brick Walls— TET 0.44 
Re 
(For concrete walls add 17 imch..............22...--.--2---ccceceeee .23 
S005: er tone WEES: 22 Ben 185 
add 50%). Be Mi caininsiiechccnecintshsamnbitnlogenh -16 
Concrete— fy ae: 0.80 
fy See ek 72 
eR SE  spccsntasierenel 66 
6 in. thick......... so Bisestteadectnian aaa 
Roofs—5 Ply Saturated Felt, Built-up Roofing on 

2 eee 0.17 
Be I iirc cements 13 
3 in. Spruce Matched ............ .19 

3 in. Norway or tack Leaf 
a Sree ae 
3 in. Hollow Tile bootatilinalatehd 35 
4 in. Cinder concrete.............. .51 
3 in. Stone concrete .............. .63 
4 in. Stone concrete -............. 575 
6 in. Stone concrete -............. 49 


(Prof. C. L. Norton). 
Fireproof Roof Decks 
Gypsum 











3 in. Pyrobar, 30 in. tiles... ee 
4 in. Hollow Pyrobar, 30 in. + eenensenae: 
4R.weéekh wu 6m. GAE.............2. 0.33 
4 ft. to 10 ft. spans, 134-in. deck.............................--.0.30 (est.) 
Concrete 
5 Oe, G. E233 GE ence nassspasictaitarpnsiltaeaeiaetl 0.75 
DOR Bem, GRIN CI ase scictcpeaicrsnegsencatenicnssenentienesccitingne 0.68 
212 in. Cement and Hyrib slabs... daniastagitncrogoan a 
eg | NRE Sma ier eee Bes Se 0.85 
(Prof. G. F. Gebhart). 
Glass 
Ie CIN ices cectcaninnsiiestansinaninnicitiansimsncttpansiinl 1.20 
RID II: iicciinsststitciimesintniicinn sat ..0.60 
TR CII cin xs ecnicspneinisstinnsnstipiteeatinminakalamninicicigs 1.30 
ERIE SI oan si ecconcinctiincrnnnsictenctinernienaniseanngl 0.65 





Constants suitable for other types of construction may be 
found in engineering textbooks on heating and ventilation. 
They are especially complete in Buffalo Forge Company's 

“Fan Engineering”. 
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CONDENSATION 
HUMIDITY! 


Are Profit Factors 





Where excessive moisture causes production delay 
and reduced efficiency . . . Propellair Exhaust Fans 
save money by helping maintain production schedules! 


Propellair Exhaust Fans provide complete control 
over condensation and humidity! They dry more 
paper per hour by driving out saturated air and cir- 
culating warm, dry air. They 
end paper spoilage from rusty 
water dripping from beams and 
ceilings. They increase worker 
efficiency by supplying clean, 
dirt-free air. 


In the River Raisin paper 
mill, Propellair Exhaust Fans 
remove two pounds of moisture 
for every pound of paper pro- 
duced. Hundreds of other paper 
mills, plants and factories ex- 
perience just as amazing and 
satisfying results . . . because 
Propellair Exhaust Fans move 
more air than other fans with 
the same diameter and power 
requirements. Installation, op- 
erating and depreciation costs 
offer unusual economies. 
Sturdy, long-lived Propellair 
moisture proof ball bearing mo- 
tors give years of trouble-free 
service in either vertical or 
horizontal position. 











This view shows Propetiair 
Fan installed in a Propellair 
insulated automatic Butterfly 
Damper S' which prevents 
condensation over a paper 
machine without a hood. 
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Controlled air movement with 
Propellair Exhaust Fans will 
add to your profits by solving 
your condensation and humidity 
problems. Tell us your prob- 
lem now! Our 
long experience 
assures you of an 
intelligent, prac- 
tical answer. An 
inquiry will not 
obligate you. 
Write us today! 
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Where a complete hood Is 
epaleste a Propellair Exten- 
sion Shaft 4 installed as 
illustrated, Is used. 


There is a Propellair for every Ventilating 
and Exhausting Need 


PROPELLAIR, INC. 





SPRINGFIELD, OHIO 
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Unit Heaters. 


To illustrate the application of the constants, assume a 
machine room 320 ft. long by 40 ft. wide, having 20 win- 
dows 10 ft. by 10 ft. each side, walls of brick 17 inches 
thick up to crane way 20 ft. high and 13 inches thick for 
10 ft. additional height to roof deck, and a flat roof of 3 
inch long-leaf pine with 5-ply built-up roof covering. 
Across one end is a beater room with roof 20 ft. high, and 
a finishing room with roof 20 ft. high is across the other 
end—leaving exposed 10 ft. of 13-in. wall at either end. 
Finishing room and beater room are heated, so that no heat 
loss through end walls occurs for 20 ft. up from floor level. 
Machine room temperature is assumed to be 80 deg. with 
external temperature zero. 


Calculation of the heat loss is as follows: 


Glass—40 Windows, 100 sq. ft. each, 4,000 sq. ft. 
— eo Oe 
Roof— 320 X 40 = 12,800 sq. ft. 12,800 X 80 X 
0.28 
Walls—640 X 20 = 12,800 sq. ft.; less windows, 
4,000 sq. ft. = 8,800 sq. ft., 17 in. wall; 


384,000 B.t.u. 


287,000 B.t.u. 


se te gk SRE eee ee 162,000 B.t.u. 
720 X 10 = 7,200 sq. ft. 13 in. wall; 
ve YE YY Cee eee reas 172,000 B.t.u. 


Total heat loss, 1,005,000 B.t.u. 


Assuming, as an average figure, that a pound of steam 
condensing gives up 1,000 B.t.u., to make up heat losses 
of this building will require 1,005 Ib. of steam per hour, 
or about 30 boiler horsepower. 

Now assume that the production rate in this room is 
such as to require 50,000 c.f.m. air for proper ventilation 
(air volume as of 60 deg. temperature). 

The specific heat of air (heat in B.t.u. required to raise 
one pound one degree Fahr.) may be taken as 0.24. The 
weight of 50,000 cu. ft. is 50,000 —- 13.1 or 3,820 Ib. per 
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Unit Heaters: 


minute; and the heat required to raise this volume one 
degree is 3,820 0.24 or 917. B.t.u., or 55,000 B.t.u. 
per hour. 

Since the building leaks 1,005,000 B.t.u. per hour, the 
loss of temperature of the air will be 1,005,000 —- 55,000 
or 18.3 deg. Therefore, to maintain a temperature of 80 
deg., it would be necessary to discharge air into the room 
at 98 deg. 

Actually, this solution would not be correct because for a 
temperature of 80 deg., measured five feet off the floor, 
the roof temperature would be much higher, may be about 
110 deg. Therefore, heat loss should properly be calculated 
for temperature differences, inside and outside, about as 
follows: 


Ee 
2 gE ene scence 105 deg. 
Se See ee 85 deg. 
I sicadiiaialacnbchtieietnicbiehiahetiinibsreecammnicbhdiniseinbiei 85 deg. 
Applying these conditions— 
Cones, 400 XC BS XC 2.20 se wn EOD 
Roof, 12,800 X 110 X 0.28 =.................... 394,000 
Upper Wall, 7200 X 105 X 0.30 =............. 227,000 
Lower Wall, 8800 K 85 X .28 =................ 210,000 


Total, 1,239,000 


Dividing this figure by 55,000 (heat given off per hour 
by cooling of 50,000 c.f.m. one degree), the temperature 
drop is found to be 22.6 deg., a drop requiring an air 
temperature at fan outlet of 80 +- 22.6 or 102.6 deg. 

To estimate the temperature of the air closely surrounding 
and immediately above the paper machine dryers requires 
some further calculation. 

Tests show that for every pound of steam condensed in 
dryers, 0.68 to 0.75 lb. of water are evaporated from the 
sheet (Yankee machines excepted, which show higher 
evaporation per pound of steam). 

Now if it is assumed that the machine in this room is 
running 5,000 lb. of paper per hour, that the sheet goes on 
to the dryers 36 per cent dry, the evaporation per hour, 

100 — 36 
neglecting final moisture, is X< 5,000 or ap- 
36 


proximately 8,900 Ib. If it is assumed further that one 
pound of steam evaporates 0.70 lb. of water, the dryers are 
condensing 12,700 Ib. per hour. 

A greater part of the heat of this steam is absorbed in 
the latent heat of evaporation of the water in the sheet. 
A small part is carried away in the paper leaving the last 
dryer. Some is spent in raising the temperature of the cold 
wet sheet to the evaporation point. A considerable part is 
radiation from heads of dryers, dryer piping and exposed 
portions of dryer shells. Another considerable part is in 
sensible heat of the vapor. 

The temperature of the mixture of air and vapor rising 
from the dryers will be determined by the relative weights 
of air and vapor at their eo temperatures plus the 
heating effect of heat radiated from shells, heads and piping. 
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The amount of heat radiated from dryers and piping can 
be estimated roughly on the basis of 400 B.t.u. per square 
foot of bare surface at 10 lb. pressure. There is some ques- 
tion, however, as to how accurate a total radiation figure 
so derived may be, owing to a considerable amount of heat 
being conducted to bearings, and radiated from them, and 
also to the fact that published radiation rates have mainly 
been derived from measurement of condensation of steam 
in pipes, pipe coils, and steam piping. In such cases, part 
of the heat given off is by actual radiation and part by 
conduction to impinging air currents. Actual rates of radia- 
tion vary materially with the roughness of the hot surface. 
They vary greatly also with the speed of passage of air 
across the surface, in the case of dryers, rather high because 
of rotation. 

In view of these conditions, it may be better to attack 
this problem by estimating the heat available for heating 
air surrounding the dryers. This estimate is made by deduct- 
ing from the total heat of the steam supplied those portions 
which cannot affect the air. 

Following the latter procedure, assuming steam in the 
dryers at 10 Ib. pressure and condensate to leave at the same 
temperature, it is noted from steam tables that the latent 
heat of steam at 10 Ib. is 962.5 B.t.u. Therefore, there is 
an hourly heat in-put of 12,700 >< 962.5 or 12,323,750 B.t.u. 

Estimating and summing up the various items of heat 
consumption to be deducted may be done as follows: 

Heating the Wet Sheet—Assume the sheet goes onto the 
first dryer at a temperature of 65 deg. and that the dry 
paper leaves at 215 deg. The temperature rise, therefore, 
is 150 deg. for 5,500 Ib. or paper per hour. Assuming the 
specific heat (B.t.u. required to heat one pound one deg. 
Fahr.) of paper as 0.37, the heat taken by the paper is 5,000 
< 150 X 0.37 or 277,500 B.t.u., not an amount of any great 
relative importance. 

The water carried by the wet sheet had been assumed to 
be 8,900 Ib. per hour. If the average temperature of evapora- 
tion is 210 deg., this amount of water must be heated 145 
deg., and heat so used, 8,900 145 = 1,290,500 B.t.u. 

Latent Heat of Evaporation—The water carried by the 
wet sheet, 8,900 Ib. after having been brought up to evapo- 
rating temperature must be converted into water vapor by 
absorption of heat. The latent heat of evaporation at 210 
deg. is 971.6 B.t.u. per pound. Total heat absorbed accord- 
ingly is 8,900 971.6 = 8,674,240 B.t.u. 


Summing up: 





I cc iin ctshciamveantorumpnicondeteadeatie soeaa .-..--12,323,750 B.t.u. 
Heat Accounted for 
ee ee 277,500 
Heating moisture in wet sheet-....... 1,290,500 
Latent heat of evaporation.............. 8,674,240 10,242,240 
Sensible heat of vapor and radiated heat.............. 2,081,510 B.t.u. 
This heat goes out the ventilator along with the ventilat- 
ing air. 


An estimate now can be made of the temperature of the 
vapors. This estimate is based on 50,000 c.f.m. (229,200 
Ib. per hour) of air at 80 deg. being mixed with 8,900 Ib. 
of water vapor at 210 deg. and an undetermined amount of 
radiated heat. 

The total of heat contents of components is equal to total 
heat of mixture. Therefore, taking the specific heat of air 
as 0.24, and further figuring heat above 32 deg. Fahr., the 
estimate is calculated as follows: 0.24 >< 229,200 (80 — 32) 
+. 2,081,510 = ¢ (229,000 & 0.24 + 8,900), where ¢ is 
the temperature of the mixture above 32 deg. 

2,640,384 + 2,081,510 — 63,908  ¢ 


or 
t == 4,721,894 - 63,908 — 73.9 
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Calling this result 74 deg. and adding 32 to it, a tem- 
perature of air (and vapor) of 106 deg. over the dryer 
part is indicated. 

At atmospheric pressure, one apo of water vapor 
occupies 26.8 cu. ft. Hence, 8,900 Ib. per hour amounts to 
3,975 cubic feet per minute. Heating to 106 deg. has 
increased the volume of air from 50,000 cubic feet to 54,400. 
The total volume of exhaust air, therefore, is 54,400 
+. 3,975, or 58,375 c.f.m. 

Assuming the air supplied to be saturated at zero tem- 
perature, it is capable of absorbing 194 Ib. of water vapor 

t minute, at complete saturation. Since the amount to be 
absorbed is 148 Ib., the air rising from the machine is 
76.5 per cent saturated. It would be fully saturated at 
96 deg., and, if it cooled below this temperature, fog and 
drip would occur. 

If this air supply had been taken into the heater at 60 
deg., saturated, it would have become saturated to 96 per 
cent at 106 deg., with the addition of the vapor from the 
drying of the paper, and so almost at the point of forming 
fog. In this case, it would have been necessary to heat it 
to a higher initial temperature, which, along with the 
moisture carried, would have made a less comfortable work- 
ing atmosphere. 

In the example assumed, the quantity of air supplied, 
figured against production rate, gives a figure of 833 cubic 
feet of air per ton daily production. 
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In practice, for well hooded machines, a figure as low as 
600 cubic feet may be used. For machines of fairly large 
capacity operating in an open machine room, a figure of 
1,000 cubic feet per minute per ton of paper daily may give 
satisfactory results. The figure may go as high as 2,000 
cubic feet per ton in case of small production relative to 
machine room volume and high ratio of water evaporated 
per pound of paper. All such figures accordingly should 
be used with caution in the selection of capacity of ventilat- 
ing apparatus. 

In the selection and arrangement of heating apparatus, 
quite a wide range of equipment is available. Choice will 
usually depend upon individual conditions and limitations. 

A suitable system for the machine room assumed as a 
basis for the preceding illustrative calculations is sketched 
in Figure 28. This system is especially applicable to a 
machine room without a basement. 

The sketch indicates two unit heaters of 12,500 c.f.m. 
capacity, one at each end of the room, with fresh air intakes 
through the end walls and above adjoining roofs. The 
heated air rises to the underside of the roof deck, absorbing 
any moisture which may escape around the hood or vapor 
from dandy steam shower. As the air cools, due to losses 
of heat through roof and walls, it descends and finally 
passes under the edges of the hood and out the ventilator. 
The general direction of all air currents is toward the 
hood, thus preventing any tendency of moist air to escape 
the hood and diffuse through the room. 

For ventilation, steam may be shut off during moderate 
weather but the fans operated. During shut down periods 
in cold weather, steam is left on the heaters, with the fans 
shut down, thus maintaining temperature in the machine 
room well above freezing. 

In case the machine room has a basement, the entire air 
supply may be brought into the basement, as indicated by 
Figure 29, heated to about 80 deg., and allowed to pass 
up around the dryer part. Heat losses from machine room 
walls and roof may be made up by unit heaters mounted 
on end walls of the room—one or two at either end—for 
recirculation only. Such a system is economical and con- 
venient, as the machine room recirculation heaters are 
operated only as weather conditions require. They may be 
ag with thermostatic switches controlling the fans. 

e general air supply is heated originally only to a mod- 
erate temperature. 

An arrangement which eliminates the hood, prevents 
drip and is economical in heating cost is illustrated by 
Figure 30. A suspended ceiling is carried from the lower 
chords of the roof trusses. Four openings are provided in 
the ceiling at the corners of the machine room. A heater 
and centrifugal fan is provided in the basement with dis- 
charge ducts leading up to the space between ceiling and 
roof and with branch outlets into the basement. 

The portion of the fan discharge directed into the roof 
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space provides heat to make up roof losses. The roof is 
always dry. The air escaping from the roof space down- 
ward into the machine room flows along the underside of 
the ceiling toward the dryer part. As the ceiling is warm 
and travel of air currents is toward the machine, diffusion 
and condensation of vapor from the dryers is prevented. 
Auxiliary unit heaters, recirculating, may be provided in 
the machine room to make up for heat losses through walls 
and windows during severe cold spells. The portion of the 
fan volume discharged through the basement outlets pro- 
vides circulation upward around the dryers. 

With none of these systems should there be any ven- 
tilators on the machine room roof except for taking off the 
dryer vapor. 

A hood, in general, should be provided on every paper 
machine. By the use of a hood, vapor can be taken off at 
a higher temperature and at a higher degree of saturation, 
so that the volume of ventilating air and the expenditure of 
steam to heat it can be kept to a minimum. The hood pays 
handsome returns on its cost in saving of cost of heating. 

A further return on the investment in a hood, in cases 
of machine rooms with wood roof decks, is in the life of 
the roof. Longleaf pine will last twenty years over a dry 
machine room but may rot out in six to eight years over a 
wet one. Shortleaf pine should never be used for machine 
room roofs. In one case, such a roof rotted through in 
three years over a machine room having comparatively little 
condensation. 

It is possible to operate satisfactorily without a hood. 
The most favorable condition to do so is that of a machine 
in a room by itself, the room no longer or wider than 
required by the machine, and with a roof of not less than 
one-sixth pitch—rise one-sixth of span. A steeper pitch is 
even better. 

The roof should have a low heat conductivity, such as 
one of five-ply felt on 3-inch matched plank. The ven- 
tilator should be continuous and run the fi ll length of the 
dryer part. 

In such a case, it is absolutely essential that enough heat 
and air be supplied to keep the roof deck dry at all times. 
If it becomes saturated, the conductivity will increase greatly, 
and the roof cannot be dried except by a protracted shut 
down, until the following summer. 

Snow will lie without melting with an outside tempera- 
ture of 10 degrees below zero on a 2-inch wood deck with 
a built-up felt roof covering even with a temperature of 
120 deg. under the deck. At the same temperature, it will 
melt as fast as it falls on the same roof with the planking 
saturated. 

Objections to hoods are several. One objection is that 
they prevent passage of crane from wet end to dry end; 
another that they prevent use of crane for removal of dryers, 
dryer bearings, dryer gears, and handling back line drives; 
and a third, that they interfere with access to top felt rolls, 
bearings, guides and stretchers. 

These objections can be overcome by suitable design in 
the case of a new mill, and usually in the installation in an 
existing mill. 

The passage of the crane is commonly cared for by pro- 
vision of several circular uptakes from hood to ventilator 
with telescopic sleeve joints at crane height. Usually this 
must be done in the original design of the machine room 
as otherwise, there is not likely to be enough height between 
top felt and crane to accommodate the hood. In such a case, 
the hood may be entirely above the crane (even though the 
bottom is six or eight feet above the top rail of the machine) 
and do well, if made sufficiently a than the machine. 
In some instances, hinge panels or dryer felt curtains have 
been attached along the hood sides and raised for crane pas- 
sage or for crane service on the dryer part. High hoods of 
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this type are not as effective in minimizing ventilating air 
quantity and heat expenditure as are hoods fitting more 
closely. 

Hoods having uptakes with telescoping sleeve sections for 
passage of the crane over the hood can be designed in sec- 
tions, each section being such as to permit use of the crane 
on one top dryer and on one adjoining bottom dryer. The 
section may be unbolted from adjoining sections and swung 
out onto the floor when necessary to use the crane on the 
dryer part. 

Many hoods have been built of a width not much greater 
than that of the machine, with skirts coming well down on 
the top dryer tier. Such hoods are highly efficient in heat 
economy, but objectionable in machine operation. 

The preference of the author is to have the bottom edge 
of the hood high enough that the run of the top felt can 
be seen, causing no interference with oiling of top felt roll 
bearings or removal of rolls, even at some sacrifice of heat- 
ing economy. The real purpose of a paper machine is to 
make paper. To this purpose, all considerations of economy 
are secondary, if they interfere with, or hamper in any way, 
the sure, safe, and convenient operation of the machine. 

With a hood entirely above the top felt, its width must 
be enough so that vapor, billowing out of the dryer pockets, 
will be caught by it. 

If skirts are used, the hood should be of such a width 
that the skirts are well out from the machine frames. This 
design makes it possible for the back tender to watch easily 
the run of the top felt, and, if need arise, such as a hot 
bearing or failure of a guide, there is ample room inside 
the skirt to get up to the felt. 

Satisfactory hoods may be made of wood sheathing on 
wood framing, of hard asbestos board on light steel or wood 
framing, of sheet metal—such as tinned roofing sheets— 
or even of used dryer felts on wood framing. 

Objection to wood sheathing is the swelling and shrink- 





ing of the wood with moisture changes and the rusting of 
nails because of moisture and the slightly acid condition of 
vapors. Such hoods are quite heavy when saturated with 
moisture and impose undesirable weight when supported 
on machine frames. 

Asbestos sheet on light steel framing is most commonly 
used. The steel framing requires frequent painting. Hoods 
of used felt are not beautiful, but are quite serviceable and 
satisfactory in operation aside from fire hazard. They are 
inexpensive to construct and repair. The feature which 
most recommends them is that they never drip. A hood con- 
structed for a tissue machine of wood framing sheathed 
with used pick-up felts, built as cheaply as possible to last 
only through one winter and mainly to demonstrate the 
need of a hood to correct a bad condition of condensation 
and drip, remained in service a number of years, with only 
occasional patching of the felt. It proved so satisfactory 
that an appropriation could not be secured to replace it 
with a hood of better construction. 

A novel construction was worked out for a 136-inch 
machine having 18 dryers, each 42 inches in diameter. The 
hood was made in two independent sections. It was con- 
structed of roofing sheets heavily coated with a lead and tin 
alloy. Standing lock seam joints running from edges to 
uptake provided ample rigidity, without other stiffening. 
Light steel channels were framed around the bottom, being 
tied at suitable intervals with steel rods. 

Each hood section was suspended at four points with 
detachable link chain which was equipped with counter- 
weights and which ran on sprockets on overhead shafts. 
Shafts were connected by worm gearing to cross shafts that 
extended to the wall behind the machine and each was 
provided with pocket sheave and hand chain. Sleeves con- 
nected hoods to rectangular uptakes leading to ventilators. 

These hood sections, being partly counterbalanced, could 
easily be raised by a one hand pull on the hand chain 
(Figure 31 and Figure 32). 
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Chapter Twenty 


VENTILATORS 


I; is possible, but not desirable, to operate a paper machine 
in a room without ventilators or ventilating air supply (Fig- 
ure 33). In such a case, hot moisture laden air rises from 
the dryer part to the roof. Loss of heat through the roof 
causes cooling and condensation. Further loss of heat 
through walls removes additional water by condensation, 
with downward circulation of the air. Air currents, saturated 
at a lower temperature, return to the dryer along the floor. 

Such a room, of course, would be very wet, since all water 
evaporated from the sheet would have to be condensed within 
the room. It would be exceedingly uncomfortable, as air 
along the floor would be completely saturated, and the 
room would have to be at a temperature considerably higher 
than that of outside air. The roof could not be kept dry 
by any possible application of heat, such as by pipe coil 
radiation, or recirculation heaters. Use of such radiation 
would only add to temperature and humidity. The drying 
rate would be low. 

In a machine room having inadequate air supply and 
exhaust, this condition will exist to some degree—more or 
less depending upon relation of air supply and exhaust to 
volumes needed for satisfactory ventilation. Such machine 
rooms are common (Figure 34). 

Moisture laden air may be removed either by natural 
draft ventilation or by the use of fans. 

Natural draft is effective because of the tendency of hot 
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air and vapor to rise, assisted more or less by effect of wind 
on the ventilator. The higher the ventilator outlet above 
the machine, the more effective is this method of ventilation. 

Where conditions permit, natural draft is preferable to 
fan draft. The suction effect of fans is distinctly localized. 
Unless a large number of small fans are used, there will be 
some considerable distance from one fan inlet to another. 
Heated air has a marked tendency to rise and an equally 
marked resistance to lateral movement. The tendency of the 
fan is to draw unsaturated air from its immediate vicinity. 
To make it effective in pulling saturated air from any appre- 
ciable distance, a large and unnecessary volume of air is 
drawn from the space immediately surrounding the fan inlet. 

This condition is illustrated by Figure 35, which shows 
a side outlet fan exhaust on a machine hood. 
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With this design, the fan is likely to draw air into the 
hood near the middle in volume greater than the evapora- 
tion from the dryers requires, and to be deficient in the 
movement of air at the ends of the dryer section. If the fan 
is of sufficient size and speed to remove properly the vapor 
along the whole length of the dryer part, it is likely to 
draw into the hood an excessive and unnecessary amount of 
air at the middle. The system is costly to operate because 
an excessive volume of air must be handled and heated. 

With such an arrangement of hood and exhaust fan as 
illustrated, skirts, or curtains must be used along the sides 
of the hood, and close to the frame to secure satisfactory 
evacuation so that a considerable proportion of air enters at 
the ends and travels lengthwise of the dryer part. 
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Exhaust fans should never be installed in side walls of 
open machine rooms (unhooded machines). The hot moist 
air in rooms of this kind will rise directly from the dryers 
to the roof, and then will cool and condense to some extent 
before travelling along the roof and down the walls to the 
fans. Unless the fans are closely spaced, some distance of 
lateral travel is necessary, thus causing cooling and conden- 
sation. 


Exhaust fans should never be employed as auxiliaries to 
natural draft ventilators. The ventilators create a certain 
draft, lowering of atmospheric pressure or “‘suction’’ in the 
room, the amount depending on interior and exterior tem- 
peratures. If there is no change in the supply of air to the 


room, the fans will create no added lowering of pressure 
since the effect is determined by action of the ventilators 
under prevailing conditions. The discharge of the ventila- 
tors will be lessened by the volume of the fans, the total 
remaining the same up to such a point that the fan capacity 
exceeds the air supply. Beyond this point, the fans will 
draw air down the ventilators. 


Sheet metal ventilators are of two general types which may 
be designated as stationary and revolving head. These 
types are too well known to require description. 

Revolving head ventilators are materially affected by wind, 
their capacity increasing greatly with wind velocity. This 
characteristic does not harmonize well with the require- 
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ments of machine room ventilation. The speed of the ma- 
chine, ream weight run, condition of felts, freeness of the 
stock, crown of press rolls and other conditions affecting 
machine production and, in consequence, the weight of 
evaporated water to be removed, have no relation to force 
of the wind. Accordingly, the capacities of such ventilators 
must be selected for a condition of no wind. When winds 
of appreciable velocity occur, the suction of the ventilators, 
being materially increased, causes an increased air leakage 
into the room, which may create localized fog and perhaps 
drip, along with increased expenditure of heat. If the ven- 
tilator capacity is based om some assumed average wind 
velocity, capacity is likely to be deficient with no wind. 

Air volume necessary for vapor removal may be too great 
to permit use of circular flue sheet metal ventilators. Such 
a case was the following: 
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Two board machines having a combined production rate 
of 160 tons daily operated in an open room having a 
pitched roof. Vapor absorption systems were installed with 
a combined volume of 130,000 c.f.m. Along the ridge of 
the roof were 48-inch revolving head ventilators on 8-ft. 


centers. When the vapor systems were put in service, the 
machine room along the dryer sections became intolerably 
hot. The increase of production by effect of the systems 
fell about forty per cent short of expectations and guar- 
antees. 

While the matter was under consideration, a wind storm 
occurred. Thiis storm was of such violence that all the ven- 
tilators with their bases were blown off, taking roof plank- 
ing with them and leaving an opening at the ridge of the 
roof about six feet wide and the length of the dryer section. 
Machine room conditions were greatly improved by this 
catastrophe. Working conditions became comfortable and 
there was an increase in production which exceeded guar- 
antees. A continuous wooden ventilator was then con- 
structed. It stood 18 ft. high, had a flue 60 inches wide, 
and was proportioned for a production rate of 200 tons.. 
This ventilator gave completely satisfactory results. 

Revolving head ventilators of the design in use could not 
have been larger than 48-inch, set on 8-ft. centers, without 
interference. With these ventilators, the flue area was 12.56 
sq. ft. for each 8 ft. of roof. A continuous ventilator of 
the same width, 48 inches, would give 32 sq. ft. area per 
8 feet of roof. The ventilator, as built, had 40 sq. ft. of flue 
area. For 300 ft. per minute velocity upward in the flue, 
the basis of the design of the continuous ventilator, the 
velocity in the uptakes of the sheet metal ventilators would 
have had to be about 960 ft. per minute. The manufac- 
turer's rating tables indicated that this velocity would result 
only with very high winds. 

If revolving head ventilators are chosen, attention should 
be given in the selection to the bearings on which the heads 
revolve. Such ventilators constructed with ball bearings 
have given trouble in cold weather due to condensation 
freezing in the ball bearings, thus preventing the heads 
from revolving and resulting in troublesome blow down. 
Pintle bearings of bronze or other non-rusting material are 
preferable to ball bearings for this purpose. 

The design of a satisfactory continuous ventilator requires 
careful consideration of areas and velocities, action of wind, 
and a construction which will be as durable as the severe 
conditions will permit. 

A design developed by the author and used with satis- 
faction for about twenty years is shown in general propor- 
tions by Figure 36. 

The length of the continuous ventilator should be about 
that of the dryer part. It may be a little more or less in 
order to accommodate roof truss spacing. With the length 
determined, the flue width “A” is calculated to give an 
uptake velocity of 300 ft. per minute, based on the amount 
of air supplied to the machine room as calculated by methods 
given in Chapter Nineteen ; or, if the amount of air is not un- 
der control, a volume of 1,000 c.f.m. per ton of daily produc- 
tion may be assumed as a basis for machines delivering the 
sheet to the dryers at 36 per cent bone-dry basis or higher. 
If more water must be evaporated per pound of paper 
dried, the air volume (c.f.m. per ton) should be increased 
in proportion. 
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Chapter Twenty-One 


Drying Rates, Condensation 
Rates and Tests 


In this chapter are given records of a variety of machines 
and grades, mainly but not exclusively, taken from the 
author’s notebooks. These records, in most cases, give dry- 
ing rates only; they were made originally as checks on 
machine performance under circumstances not requiring or 
justifying the breakdown of the sheet as would be necessary 
for the determination of the dryness after pressing. Such 
records are of general value as they indicate what drying 
performance may be expected under operating conditions 
as found in mills. Some of them show rather exceptional 
rates. 

With a lesser number, the dryness after pressing was de- 
termined and recorded. In these instances, the records have 
been extended to show not only the rate of drying as ex- 
pressed by pounds of paper per square foot of dryer surface 
per hour but also the rate of evaporation of moisture during 
the drying, which is of even greater importance. 

Some few tests made by determination of steam con- 
densed also are given. Such tests are of value because ratios 
of steam condensed to water evaporated afford data for 
estimating approximately the steam supply necessary in 
any case. 

In connection with any test determination of the steam 
required to dry paper, the assumption should not be made 
that this figure represents the efficiency of the drying opera- 
tion. The drying of paper on the machine requires rela- 
tively large volumes of air. The heat contained in this air 
plays a part in the drying which may be rather important; 
it represents an appreciable part” of the heat necessary for 
evaporation. This idea perhaps can better be grasped when 
it is considered that if large volumes of warm, dry air, as 
might be drawn from the outside on a hot summer day, 
were circulated around a dryer part, an appreciable amount 
of paper might be dried without any steam whatever in the 
dryers. Such operation, of course, would be quite impos- 
sible in a practical way. 

For this reason, no attempt has been made to set up any 
figures for the efficiency of the drying. For practical pur- 
poses such figures are of no value. The practical mill man 
is concerned only with how much paper he can reasonably 
expect to dry on a machine having a definite number of 
dryers, what steam pressure is necessary to do the job, and 
how the steam should be supplied to the dryers and con- 
densation removed. Conversely, if he wishes to dry some 
definite weight of paper per hour, how much drying surface 
will be needed at some maximum steam pressure. The 
power engineer is concerned with the quantity of steam he 
must supply, the pressure at which it must be supplied 
(which he desires to keep as low as possible) and how 
much power he can develop from this steam before deliver- 
ing it to the machine. For these reasons, he also is inter- 
ested in drying rates and pressures. 

Rates of evaporation are of greater value than rates of 
drying because any machine at a constant pressure will con- 
dense about the same amount of steam per hour with wide 
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variations of speed, ream weight and dryness after pressing, 
although affected by tightness of felts and roughness of the 
sheet. Because of this condition, it is possible to estimate 
what change in the drying rate will result from changes in 
the dryness of the pressed sheet; or, if production rate is 
maintained uniform, what change in steam pressure will be 
required. 

Since the construction of paper machines varies quite 
widely with the various kinds of paper which they are de- 
signed to manufacture, quite a vide — of data has 
been presented, covering papers ranging from tissue to 
board, for cylinder machines and fourdriniers, for large 
machines and small. 

Also, since drying rates are materially affected by ma- 
chine room ventilation, notes have been given to attempt 
to convey some idea of such conditions. A word of expla- 
nation may perhaps be in order better to indicate the terms 
used. In connection with “pit ventilation’ is meant the 
condition of circulation of air below the dryer part. “No 
pit ventilation’ indicates in most cases that there is no 
basement below the machine with no chance of circulation 
of air upward around the dryers or around the bottom dryer 
felt. This designation also is used in the case of a base- 
ment with the dryer pit completely inclosed, sides, bottoms 
and ends. ‘‘Pit ventilation fair’’ means that there is some 
opportunity for air from the basement to travel upward 
around the dryer part, but with no especial provisions for it. 
The designation “good” in this connection means either 
that the pit is constructed with open sides or otherwise, so 
that conditions permit free upward movement of air and that 
adequate air is available. 

By “general ventilation” is meant the condition of ven- 
tilation of the machine room. “Poor” and “very poor’ 
indicate machine rooms with badly inadequate ventilation, 
hot and humid at all times, with fog and drip in cold 
weather. “Fair” indicates a condition resulting in some 
fog and drip under adverse conditions but reasonably satis- 
factory most of the time. “Good” indicates a machine room 
well ventilated and with comfortable working conditions 
without fog or drip at any time. It is recognized that these 
designations are rather vague. The excuse for them is lack 
of better means to express them. 

Practically all of the figures derived from the data taken 
at the machine have been calculated by means of the slide 
rule. These figures are not meticulously accurate; but they 
are probably as accurate as the original data. 

In calculating rates of drying and rates of evaporation, 
the dryer surface is that represented by the total circumfer- 
ence of one dryer, multiplied by the number of dryers and 
by the trimmed width of the sheet in feet. No attempt has 
been made at considering the shrinkage of the sheet in 
width during the drying nor in the width of side trim, 
since these figures are intended for quick and easy use rather 
than to give academic accuracy. 

Other comments will be made as they appear desirable. 
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PULP DRYERS 
Bleached Sulphate Pulp 

Two-cylinder machine, 3 pair of squeeze rolls, 2 primary 
presses, 2 presses, top wet felt, 37 dryers 42 inches diameter, 
triple-deck. Blow-through dryer drainage system. Pit ven- 
tilation poor, general ventilation very poor. No hood. 


- Pulp sheet weight, 94 lb. per M sq. ft. 


ON IIE ccgnscspcoceaniensnneinepinonnsnicnnnnngyaenaciot 88 ft. 
Steam pressure in dryer header.................--.----------+- 30 |b. 
NE IND acc ececestnccnevcinusncitintiotihinntinlintintiannsiatienaianD 
SIE” pothsbilnrsbisietsinovninin eter sesesehiipemiinidieindipesisidiaihe 121 in. 
PUREREIEOR SOND BOE BIDE neeccncsccn ces snccc scenes 5,080 Ib. 
RINNE GUINIIIID  Gcqistenecestesennnesniniinenetcencgnctigend 4,100 sq. ft. 
Drying rate, pounds of pulp per square foot 
Ee 1.24 


Bleached Sulphite Pulp (Hemlock) 

Two-cylinder machine, 4 pair squeeze rolls, 2 primary 
presses, 3 presses, top wet felt, 52 dryers 42 inches diameter, 
triple-deck. Blow-through dryer drainage system. Pit ven- 
tilation poor, general ventilation very poor. No hood. 


NG I cineresnrecseininnniignivesapiianivtnnitpnmniannedstionl 6 hrs. 
PE SII perwecinccecstnesternoeenseenatesnnegeesncennreweneines 106 ft. 
5 nee 120 in. 
Se 5,720 sq. ft. 
Steam pressure in dryer header...................--.--------+-+- 25 lb. 
Se 53,035 Ib. 
Per cent air dry after last press...............-.----.---.-0-+0-+ 37.50 
Per cont ait Gey af Gipder............................ 76.43 
Total pounds air dry pulp..............---.-.------eceee--se0-s 39,770 
YD Sf Ere 6,628 
Air dry pulp per square foot of 

gg RE eee ee 1.16 
Water evaporated per hour, pounds.......................... 9,003 
Water evaporated per square foot 

ke OS 1.58 
Total condensation from dryers, pounds................ 70,610 
Condensation per hour, pounds................ Sees 11,768 
Condensation per square foot of 

I ID Te Cancer gestnerocnnccneestnnivns 2.06 
Condensation in heater, pounds...............................- 1,013 
Total, all condensation, pounds...........................-.. 76,687 
Pounds air dry pulp per pound steam............... chan 0.52 
Pounds steam per pound air dry pulp.......................-.. 1.92 
Water evaporated per pound of steam...................... 0.704 


This test shows very poor performance. Pressing is defi- 
cient, the dryness as given being on air dry basis, corre- 
sponding to 33.7 per cent bone-dry. Further, the rate of 
evaporation of moisture is low, especially in view of the 
drying of the sheet only to the final dryness stated. With 
such incomplete drying, evaporation should continue at 
the full rate to and over the last dryer without the reduc- 
tion of rate toward the end shown by the diagrams of 
pes tar Eight. Adequate pressing alone should increase the 
production rate of this machine by 25 per cent with a further 
gain effected through better dryer drainage and ventilation. 


BOARD 

Four-cylinder machine, 30-inch molds, 5 sets baby and 
primary presses (all iron), 2 presses, top wet felt, dryer 
section partly double-deck, partly triple-deck, double-deck 
section 20 dryers, 36 inches diameter, triple-deck section 
1736-inch dryers top and bottom with 928-inch intermedi- 
ates. No dryer felts. No vapor absorption system. No 
pit ventilation. General ventilation poor. Dryer drainage 
system (Figure 3, See Page 214). Without heat exchanger 
and vacuum pump. Widest trim, 60 inches. 


Steam pressure in dryer main header.................. 30-35 Ib. 
Sustained production rate, .020—.024 
plain chip, No. 2 and No. 3 finmish.................. 2,400 Ib. 
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Maximum production rate, per hour..................-. 2,600 Ib. 


SE CMIRIIS > eschireestcticenpectesseesiqncnaboseesconcicl 2,070 sq. ft. 
Drying rate at 2,400 Ib. per hour...................--.------------ 1.16 
Drying rate at 2,600 Ib. per hour................-.-------------+++ 1.25 
Average dryness after second press, 

EEN DDE a ere eee 38 
Average moisture at winder..........................--.-..0-----0+-0.- 6 
Bone-dry board per hour, average rate................ 2,256 lb. 
Bone-dry board per hour, maximum rate............ 2,444 Ib. 
Weight of water per hour in wet 

DE eee 3,674 Ib. 
Water remaining plus water added 

Si IEE niscitaecencnsahnmsessivemniennahenuniagteanipimtatnstionn 144 lb. 
IIS centenryricnnsrersemereentinpnnspcenninniteniciss 3,530 lb. 
Water evaporated per square foot of dryer 

surface per hour, average rate......................-.-.-- 1.71 |b. 
Water evaporated per square foot of dryer 

surface per hour, maximum rate.....................-.-.-1.86 Ib. 


This machine is cited because of excellent drying per- 
formance when lacking proper machine ventilation. The 
machine operated under a low, flat roof with windows on 
one side of the room only and without basement. Drying 
rates stated were made during moderate and warm weather 
with windows open. Rates were probably affected favor- 
ably by a pair of chilled iron smoothing rolls which were 
installed between the double-deck and triple-deck dryer 
parts, thus giving better contact of the sheet with the suc- 
ceeding dryers than would have been obtained otherwise. 
The machine made chip board and chip back combination 
boards without trouble up to .045 caliper but with the loss 
of several hundred pounds per hour in drying capacity. 
Board of .052 caliper, No. 2 finish, was made with great 
difficulty due to checking in the nips of the small baby 
and primary presses. On board of .016 caliper and lighter, 
drying rate decreased due to inability, with absence of 
dryer felts, to pull up the sheet tightly enough for good 
contact with the dryers. 


Five-cylinder machine, 4 sets baby and primary presses, 
3 presses, 44 dryers, 36 inches in diameter, double-deck, 
pit ventilation fair, general ventilation fair, vapor absorp- 
tion system of nozzled cross pipes among dryers. Dryer 
steam supply and drainage—13 dryers supplied with live 
steam, return header drained through a steam trap, 11 
additional dryers supplied with live steam, drained through 
a steam trap, 19 dryers at wet end supplied with exhaust 
steam, return header connected to pipe coil heater of vapor 
absorption system with no trap. One dryer out of service. 
No dryer felts. No hood. 


EE MI enesinerciiemsennnmenanprenveitinsninietisioneeiel 97 fi. 
EE Se ee a ee ee ...---.80 in. 
Sheet, Filled News, .0211/, caliper weight 

I TI ss crcerenierthidaietesonenecnnetinttnenitaintnios 76 |b. 
Production rate, pounds per hour.................-.-.----------- 2,950 
Dryness of pressed sheet, bone-dry basis, per cent........ 38.45 
Deyness of sheet et winder.................................. 95.7 
Steams pecssuces, 15 dryers —................................- 53 Ib. 
Steams pecrnces, 11 dryers 35 Ib. 
Steam pressures, 19 dryers ...........-......-..----csee-ee--+- 12 lb. 
Drying surface, trim width............................ 2,700 sq. ft. 
Drying rate, pounds per square 

foot drying surface per hour.................2...2.-...-.---- 1.092 
Equivalent uniform steam pressure.......................- 27Y, Ib. 
Probable drying rate at 10 Ib. 

emilee sieam ponsese 2... 0.903 


Probable drying rate at 10 !b. uniform 
steam pressure without vapor absorp- 
tion system, allowing 15 per cent for 
Re Ae Ni sits cacilensictcesanttieasaminescited 0.785 
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Water evaporated per hour...............--.---.----0-0-0-0- 4,410 lb. 
Water evaporated per square foot of 

CEE CRINGE: BO scticcrcnpcinetemnitimngnee 1.63 Ib. 
Probable evaporation per square foot 

per hour at 10 Ib. uniform pressure.................. 1.35 lb. 


Probable evaporation per square foot 
per hour at 10 Ib. uniform pressure 
without vapor absorption system...................-.- 1.172 lb. 





Other rates, this machine. 
Test liner, caliper.....020, weight 85 lb. M sq. ft. 
Speed, 200 ft., Steam pressure, 15 lb., Drying rate....0.857 
Test liner, as above, Speed 190 ft., steam pressure 
AS By Be Be irptinetietmecesimniaaiincien 0.812 
Plain chip, caliper .027, weight 85 lb. M sq. ft. 
Speed 175 ft., steam pressure, 8 lb., drying rate........ 0.75 
The drying rates of this machine were lower than they 


should be, because of failure to make the most of the pres- 
sing, the machine being regularly operated without weights 
on the levers of the second and third presses. Drying rates 
should be considered with this condition in mind. 

The two seven-cylinder machines just cited were made by 
the same builder and at about the same dates. The drying 
rate last cited, 0.75 lb. per square foot at 8 lb. steam pres- 
sure, compared with the probable rate of the first record, 
adjusted to 10 Ib. steam pressure, affords some indication 
of the accuracy of the method employed for calculating the 


variation in drying rate with variations in steam pressure. 































These rates indicate that the benefit derived from the 
vapor absorption system was offset by faulty drainage of 
the 24 dryers on live steam and air accumulation in them. 
Compare actual drying rate with that of previous machine 
having no vapor absorption system and r ventilation. 
Equivalent uniform steam pressure and probable drying rate 
at 10 Ib. pressure were calculated by methods given in 
Chapter Eight. 


Six-cylinder board machine, 4 sets squeeze rolls (wringer 
rolls), 5 sets baby and primary presses, 3 presses, 75 
dryers, 36-inches diameter, double-deck. No dryer felts, 
no vapor absorption system, pit ventilation fair, general 
ventilation fair. Dryer return header divided into sections 
drained through steam traps. Trim 72 inches. 


Seven-cylinder board machine, 6 sets baby and primary 
presses, suction return drum roll, 3 presses, 114 dryers, 
42-inch diameter, pit ventilation fair, general ventilation 
good, nozzle pipe vapor absorption system of 120,000 
c.f.m. rated capacity, air temperature about 130 deg. Dryers 
arranged partly triple-deck and partly on vertical frames, 12 
dryers to each pair of frames. Entire dryer part occupied 
same length as previous triple-deck 85 dryers. Dryer drain- 
age, return header divided into sections, each drained 
through a bucket type steam trap, traps discharging to a 


Sheet....test liner, 85 Ib. test, caliper .020 
Daily production rate, average for week................ 44.7 tons 
Steam pressure in dryer header..................-----.------- 30 Ib. 
Average peper per hour...................................... 3,730 Ib. 
Drying rate, pounds per square foot of 

dryer surface per hour, on average 





RS "Re ONE ROS 0.88 vacuum pump. No hood. 
Probable rate of drying at 10 Ib. Sheet....suit box, caliper .030, No. 3 finish 
GUE II airs sneee ean esssenescvrrenennetnd 0.712 THOM ~..------aeeeooeeeoe essen enseeescenecceneccnsecnmeccnneecnnecconesnnneenees 26 in. 
STS NSE TN | Te aT eee 155 ft. 
Seven cylinder board machine, 7 sets baby and primary SNe WY 6s. 101/, Ib. 
presses, 3 presses, 104 dryers, 42-inch diameter, arranged RR NI assis ssiecctnieitviineliensitte 13,167 sq. ft. 
triple-deck. Vapor absorption system with nozzled cross Production rate, pounds per hourt.................-..-.-.- 11,000 
pipes, rated 52,000 c.f.m. capacity. Pit ventilation good, — Drying rate .........-..------coe+sovsssonssseneeseneesenessnvesennecennessnes 0.835 
general ventilation good. Dryer drainage system, exhaust p,_ drying rate reflects the deficiency of the dryer drainage 
steam dryers free blow-through to beater water heater, live system. 


steam dryers drained through steam trap on return header. 


Seven-cylinder bo hi bab i 
No dryer felts, no hood. Trim 112 inches. ven-cylinder board machine, 5 sets baby and primary 


presses, 3 presses, 96 dryers, 36-inch diameter arranged in 
groups of 12 on 8 sets of vertical frames. Pit ventilation 
fair, general ventilation good. No vapor absorption system, 
no hood. Dryer drainage (Figure 3, See Page 214) modi- 
fied for live steam in last stacks. 


Sheet....chip, caliper .020, weight 72 Ib. per M sq. ft. 
I GD nnn ccintisse ectctinessinecinctsteitctinstornnnne 238 ft. 
Steam pressure in dryer header, 


DR, TO CII aasicchcicccsccrtsttcnnsinncnnscsionns 45 |b. : 

79 Dryers, exhaust steam ..............0-s0-se-sesseseeee 4Y/, Ib. Sheet....suit box 

Equivalent uniform pressure, all dryers............ 101/, lb. Production, 24 hours, broke and 
Drying surface .................-...-. eS 10,670 sq. ft. side trim EET 181,315 lb. 
Production rate, paper per hour....................-------- 9,620 Ib. Production, average per hour...............---+------------+ 7,550 Ib. 
mip = tpt _nigeeed, weil, ghoanieg oes coe” piel ome 3424 Ib. 

IE Te, EO: 0.90 lb. > 5 USC) © SCACKS............---.------ ri . 
Se See Se ee 7 Steam pressure, (live) 2 stacks......................-.----+- 38 Ib. 















Seven-cylinder board machine, 6 sets baby and primary RIEL IRIEL 1 centsansniscaorietineendchisstaensenieente 6,780 sq. ft. 
presses, 3 presses, 108 dryers, 42-inch, arranged triple-deck. Drying rate, pounds per square foot 
Vapor absorption system with 78 cross Pipes, pit ventilation of deyer enttacs oat Bent 1.11 
fair, general ventilation good. No hood. Dryer drainage Probable drying rate at 10 Ib. 
system (Figure 3, See Page 214) resulting from alteration wnifonm stem peenuee. 0.916 


of system (Figure 2, See Page 213) by removal of indi- 
vidual traps on wet end section dryers with vented steam 
connected to first two dryers and return (drip) pipes from 
them direct to vacuum pump suction header through orifice 


The author's acquaintance with the performance of this 
machine extended over a period of about four years. The 
following is a memorandum of the earliest date. 

Sheet....Straw chip, caliper .025, weight 90 Ib. M sq. ft. 





plates. Trim of machine 112 inches. TS CI cinesinenncssisiibitihcmighiienvintnibllaionnta 122 ft. 
: : ’ : Steam pressures, 12 dryers (live) ......................--..---- 15 lb. 
Sheet....plain chip, caliper .029, weight 95 Ib. per M sq. ft. Steam psec} 84 fendi ee SAORI 23 Ib. 
Steam pressure, main dryer header......................--..-- 28 |b. Production rate, pounds per hour........................ 4,940 Ib. 
Production rate, pounds per hour..................-.-.-..-. 10,400 I a anatsicninicatiieteatisiiieatiite’ 6,780 sq. ft. 
Drying surface, square feet... 11,100 Drying rate, pounds per square foot 
Drying rate, pounds per square foot of dryer surface per hour..................o-seceecesesoeseenee 0.728 
of dryer surface per hour.......................-..-......-.----- 0.938 Third press skipped. Final moisture after 
Probable drying rate at 10 Ib. pressure...................... 0.773 water stack, 6.8 per cent. 
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About six weeks later: 
Sheet....egg case strawboard 


BEI temhbeintennmnnrmcenqctngnapisieninadsomanienpqscccocetenoebad 127 ft 
Production rate (94-inch trim) .......................-..-- 6,150 lb. 
Steam pressures, 12 dryers (live) .................-.- iapaneiidts 17 Ib. 
Steam pressures, 84 dryers (exhaust) ...................-.--. 16 lb. 
SIE TITER, eneintayiniresputeamipeiqaichetgibvesguinbamperonneeciaonmepaanerel 0.87 


Between these dates and that of the first record, the ma- 
chine was extended at the wet end by the addition of two 
vats and primary press bearings fitted with eccentric bush- 
ings to facilitate heavier loading without crush. The dryer 
drainage system was altered to provide for positive circu- 
lation and air venting. No other changes were made in the 
dryer part excepting the connection of two stacks of dryers 
to live steam supply in place of one. During this period 
of about four years, the production rate was progressively 
increased from about 4,500 Ib. per hour to about 7,500 Ib. 

The records of this machine along with one previously 
cited afford some indication as to the relative performance 
of a vertical dryer arrangement as compared with double- 
deck and triple-deck although such comparison cannot be 
made with any degree of accuracy because of variation in 
conditions of ventilation. 


Other early records are: 
Sheet....Plain chip, caliper .020, weight 74 lb. per M sq. ft. 


BI babeitak his thacasanictaectiacbaliecietapansennciciandeaatintindensssbiion 174 ft. 

aust steam pressure, pounds...................................... 19 
Production rate, pounds per hour.............................- 5,800 
BO TOI nie hacichaennerindinceentiemesatiindinsinimamicianenianasahbinen 0.855 
Sheet....Egg Case strawboard, weight 103 Ib. per M sq. ft. 
Bow a AR SES ES 117.5 ft. 
SROAGE POCRUTS, POMS... nn. nnneceee vpensecness 15-18 
Production rate, pounds per hour........................--.---- 5,450 
SIND einrcscienineshndsicelnitipstenehanitinesloeniasanszecttincuiemihil 0.805 


Four-cylinder machine, 36-inch molds, 5 pair of baby and 
primary presses, 3 presses, 58 dryers (36-inch diameter) 
arranged triple-deck. No dryer felts, no hood. Pit ventila- 
tion fair, machine room ventilation fair to good. During 
cold weather a unit heater warmed the basement air. Product 
exclusively egg case strawboard, weight 103 lb. per thou- 
sand square feet, caliper .025 in 111/-inch rolls. Trim 69 
inches. Dry’ng surface, 3,140 square feet. Original dryer 
drainage system, individual dryer traps. Drainage system 
altered to Figure 3 (See Page 214) adapted for live steam 
in about one-half the dryers. Machine supplied with exhaust 
steam from its own constant speed and variable speed steam 
engines (throttling slide valve) only; remainder of drying 
steam live. Production of the machine was increased not 
only by alteration of the dryer drainage system but also by 
the substitution of heavier press rolls. Part of the final 
moisture in sheet was added by a steam shower on the 
first calender stack. The following records of this machine 
are in order as to dates made: 


renee Ph ROLE TIS 80 ft 
Production rate, pounds per hour..............-....--..--0-0---- 2,850 
I I I rts vap dnsclinsShueentesoneniipweocettionl 27 Ib. 
Ee SR a 30 lb. 
Dryness after last press, per cent................-...----0-0-0-0-e+ 32 
Final moisture, after calender.............................--.--- 8-10% 
Drying rate, pounds per square foot.......................... 0.91 
Bone-dry bm ae per hour, final moisture 

a a EE 2,590 Ib. 
Water in wet sheet, per hour...........................-.-.. 5,510 Ib. 
Water remaining, assuming 6 per cent 

Ce ESS Se Skee eee 163 lb. 
SIE pete cnscdicaseesivcsiemmclcbcnempencemwenintniiol 5,347 
Water evaporated per square foot per hour................ 1.70 


Page 286 





SI: RIED: BI ec cecscncnecsnqnmsineceanenvernsionetonnbiin 31 Ib. 
Se I, | CUI ince cncsncescerenee 23 Ib. 
Poemection ente, per how ............................ 2,820 Ib. 
Drying surface—3 dryers skipped...................... 2,975 sq. ft. 
RI ieprirpesevsintcanpnnctasnstinpincieresinspamacsnacn eer 0.95 lb. 
I NI scsi etiatocin~ctiintnatntginiansininiepinmcstell 86.25 ft 
Shenme pecssase, Nive... ............0.00---- ‘scciisatatabia 36 Ib. 
Gheamm pecssmse, extoawst. nnn seeeee 31Y, Ib. 
REESE eC ate | 3,070 lb. 
I EN Setnihpaedincecinscjaccsemsocninceincionmsriainsscdaie 0.98 Ib 
NE TINS ‘aininctapnmneniomsinianmeteeninvinmpmeinmoninegs 115 ft 
Steam pressure, live and exhaust.........................----- 30 lb. 
RES SEE TE i Mee OO I 4,110 lb 
I TE scneteienssiswirergecinoesccanvnnectcninnencindertiewnensiies 1.31 Ib. 
Dryness after pressing, per cemt...............--------------es-0-0--0+ 37 
Final moisture, assumed per cent.................-----------.------- 9 
Bone-dry paper per hour..................-..--.-.---------- 3,740 Ib. 
eee ae We Gone lk 6,350 Ib. 
Water remaining, assuming 6 per cent after 

ag ee a eee ee 240 Ib. 
bi NEE a 6,110 Ib. 
Water evaporated per sq. ft..............----------------- 1.945 lb. 


Comparing this last record with the first, both of which 
happen to be at very nearly the same steam pressures, gives 
an indication of the effect of the better pressing action 
resulting from substitution of larger (heavier) press rolls 
in increasing the dryness of the sheet. This substitution of 
rolls increased the dryness of the sheet after pressing from 
32 to 37 per cent. The same records also show the benefit 
derived from altering the dryer drainage system, namely, 
an increase in water evaporated per square foot of dryer 
surface per hour from 1.70 to 1.945, or about 14.5 per cent. 

A final record, the machine operating with the third 
press bare, shows machine speed, 85 feet, steam pressure 
(live) 18 lb., exhaust steam pressure, 10 lb. This record, 
compared with earlier ones, indicates the effect on pressure 
required for drying of improved pressing and better dryer 
drainage. These records were taken at intervals over a 
period of about 2!/, years. The high rate of evaporation, 
reduced to the probable rate at 10 Ib. pressure, for comparison 
with other machines and other grades of board, is 1.58 lb. 

Seven-cylinder board machine, 6 sets baby and primary 
presses, 3 presses, 85 dryers (42-inch diameter) arranged 
triple-deck. Widest trim, 130 inches. No vapor absorp- 
tion system. Pit ventilation fair, general ventilation fair. 
Dryer return header divided into sections, each drained 
through a bucket-type steam trap discharging to a vacuum 
pump. No venting or recirculation of steam. No record 
made of dryness of sheet after pressing. 


STEAM CONSUMPTION 














Test t 2 3 4 
Single Single 
Manila Manila Plain Solid 
(grade) Lined Lined Chip News 
Chip Chip 
SE ok wienihs db Gain bono een end .040 .050 .050 -042 
a cinceda Kdane ine ane 3 2 2 3 
tS ae 46 40 40 53 
Machine Speed (ft. per min.).....| 79 70 70 81 
a, rere 160 159 159 14134 
Board 8 ae 8,000 | 7,950 | 7,950 | 7,082 
Steam aa 11-13 15 15 12 
Condensate per hr., Ib........... 17,500 | 17,100 | 16,770 | 16,662 
Steam per Ib. of Board........... 2.19 2.15 2.11 2.35 
Board per sq. ft. of dryer surface 
MRIS x cukdgneascspedaadiae 0.79 0.785 | 0.785} 0.70 
Steam condensed per sq. ft. per hr.} 1.73 1.69 1.66 1.65 













































If an assumption is made in connection with each test 
of the dryness of the sheet after pressing, the dryness after 
the last dryer and the dryness after application of water 
on the calenders, the quantity of steam condensed to water 
evaporated may be estimated. Such figures are interesting, 
although in this case they are affected by the assumptions 
made. However, taking the dryness after pressing as 38 per 
cent in the first three tests and 36.5 in the last, which are 
about as would be expected with good operation, and 
further assuming the sheet to come off the dryers at 3 per 
cent with addition of water by the water boxes of the wet 
stack to 6 per cent, all of which agree with common prac- 
tice, the derived figures for water evaporated per pound 
of steam are respectively, 0.692, 0.703, 0.718 and 0.688. 
These figures are in harmony with similar figures for other 
machines with the exception of Yankees. 


A small board machine of rather conventional construc- 
tion, built in 1907, was installed along with another small 
machine, in a machine room having no basement but with 
a high roof. This building was not originally constructed 
for a paper mill, and machine room height was obtained 
by removal of a former second floor. The dryer pit was 
very shallow, requiring a bottom dryer felt to carry the 
“tail” over the machine. Other general details of the 
machine were: 5 cylinder molds (36-inch diameter), 5 sets 
of baby and primary presses, 3 presses, 43 dryers, 42 inches 
diameter arranged triple-deck and with dryer felts on the 
top and bottom rows, 3 calender stacks, sheet cutter and 
shaft winder. The product of the machine was almost 
entirely patent coated board with news filler or back, but 
with some occasional runs of mill blanks and card middles. 
These grades are mentioned since they determined the 
selection of felts and because of the felts required to give the 
necessary finish, to some extent the extraction of water in 
the presses. 


The dryers were supplied with exhaust steam from re- 
ciprocating engines. Considerations of fuel economy and 
steam balance limited the back pressure carried against the 
exhaust of the engines to a maximum which gave 12 lb. 
pressure at the dryer header. The dryers were drained 
through per steam traps connected to sections of 
the dryer return header. The widest trim of the machine 
was 90 inches. The machine usually was well filled; since 
two other machines of wider trims allowed assignment of 
orders to good advantage. 


Operating under these conditions, the daily production 
with normally favorable orders and without excessive num- 
ber of changes was about 45,000 Ib. net. This figure, 
averaged over 24 hours, indicates an average drying rate 
of 0.53 Ib. of paper per square foot of dryer surface = 
hour, based on full trim and with no allowances for lost 
time, side trim and rejects. 


The first step taken toward increase of production was 
the installation of a nozzled cross pipe vapor absorption 
system with a fan of about 28,000 cubic feet per minute 
capacity. After installation of this system, normal good 
running was about as follows: 


Rey eek prem ns iss snes 54,000 Ib. 
PME Ue ON iin in neiteniens Sri verstcnsinn 2,250 Ib. 
BO CO ance cece scsn cen censernnvennnenseorennsmnestonsabeinensanil 0.635 


This installation was followed after a time by the change 
of the dryer drainage system to that of Figure 3 (See Page 
214) with the following average results: 


Daily met peodeactiet...--1.<.0.nseceeneoesenees 66,000 Ib. 
SI BO RR sicnsiincencsnsineniaiennenienicbrnsiiis 2,750 lb. 
FEIN GOI nn aceacecnencccecencnsssnnsevenvvsncerteceninesoonnvienaninehd 0.775 
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The dryer drainage system had been approved on the 
assurance of an increase in daily production to 72,000 lb., 
which was not realized. This failure directed attention to 
the press felts, and it was found that it was not possible, 
owing to the extreme thickness of the felts, to carry any 
weights on the press levers without causing the felts to fill 
to such an extent as to make serious trouble after two or 
three hours. The press rolls were rather small in diameter 
and light in weight for the machine width. Accordingly 
little water was taken out in the second and third presses, 
which served mainly to remove felt marks imprinted by the 
wet felts. 

Since a change to lighter felts of more open weave was 
opposed, the expedient was adopted of applying open slot 

at suction bexes to the paper sides of the press felts 
along with a light warm water shower to be used when 
felts showed indications of filling. The showers could not 
be used as the felts were too thick to permit the water to 
go through them. Crush and breaks resulted. The boxes, 
however, when used dry, more than filled expectations. They 
made it no longer necessary to remove and wash press 
felts weekly and felts could remain on the machine until 
worn out. With the application of these boxes, operating 
results were as follows: 


Average daily production....................---.-..-0-0-. 77,000 lb. 
TINIE OE Ta aasicstcencnenebnnsnssonenigatiominnes 3,210 Ib. 
Drying rate, on daily average..................--0-0+0+-+0-+0-+ 0.905 


After some time, opposition to the use of lighter press 
felts was overcome along with the rather fixed belief that it 
was impossible to make board of satisfactory quality at 
higher speeds. With the change of felts, further gains in 
production were obtained. Following are the data of a 
new record for the machine: 


Sheet, White Patent Coated News 























Tour 1 2 3 Totals 
Total Paper............ 32,150 | 30,925 | 31,725 | 96,160 
| arr 730 410 950 2,090 
RE eens + 31,780 30,515 30,775 93,070 
Average per hour, total paper.............................. 4,007 Ib. 
i ERO SEE eee oS 1.13 
Usual Steam Pressures 
OT ND cine inset cnssleniincaniegaiatipinninitienii 11-12 lb 
Ei UNNI TIN ice ics econ nntiiersninacechgivnsntnel 2Y,-3 |b. 
NN ettatniiennipneetciearicncgniplininesdneions 14-15 in 
Air temperature, vapor system.........................-.. 155 deg. 


This general record is of interest because of its bearing 
on the question of the effect of dryer felts on the drying 
rate. Board machines with dryer felts are comparatively 
rare. The performance of this machine, compared with 
the rates of other board machines previously given, indi- 
cates that dryer felts can not be considered detrimental. 
There is, however, too much variation in conditions affect- 
ing drying to conclude from this one instance that the 
wider use of dryer felts would generally be beneficial. 


Single cylinder machine, 36-in. mold, 2 presses, no to 
wet felt, no primary presses. No pit ventilation, no heed, 
general ventilation fair. Top and bottom dryer felts. Dryer 
drainage system—steam supplied to 12 dryers (36-in.), 
recirculated to four 36-in. and one 24-in. wet end dryers. 
Dryers double-deck. Presses very heavily weighted. 











Sheet....saturating chip, caliper .009, weight 31 lb. per M 
sq. ft. 
ead sesiitiinaiheniatiliaesisintiadinaniasialibinnbiinenacactnctsiaies 150 ft. 
Production rate (36-inch trim) | nee 837 lb. 
UNITE RII * es citiencticnssnitintiiteinvimeeimiarnnicmensinnencninial 40 lb 
NR, CID DOD  citctnciricccicenynitenimenbsioscansencvennottines 470 sq. ft 
Drying rate, pounds per hour per 
square foot dryer surface................---.---0c0------reeeseee-s 1.78 
Probable rate at 10 Ib. pressure.............-..--..---------e-e-e+ 1.35 


Two-cylinder machine, 36-inch molds, top wet felt, one 
pair squeeze rolls, 2 pair primary presses, 2 presses, 17 
dryers, 42-inch diameter, oi and bottom dryer felts, usual 
trim 72-inch. Presses heavily weighted. 


Sheet....corrugating chip, caliper .009, weight 33 lb. per M 
sq. ft. 

Pah. gs sariiiieeenhenpascaitinlnsinenatinhipumshinaitnstereaivaspioepcimanitets ..143 ft. 

Production rate, per hout..........-...-------0---0-+-e-+------1,695 Ib. 

Steam pressure ................ nesldbiivsintntticeseehiiianelntltapiiata 38 |b 

I NIUE itohepsinetipnnennstiicstoncsancsctnnemmnaehsinition 1,120 sq. ft. 

SE BON a linecig ehtenibinesdamnliniomculensetorsisinanpedaiepeuatviti 1.52 


Fourdrinier machine, suction couch roll 14, inches, 2 
presses, 33 dryers, 36-inch diameter, arranged double-deck 
with top and bottom dryer felts, dryers hooded, no pit ven- 
tilation, no vapor absorption system. Dryer drainage (Fig- 
ure 2, See Page 213). 


Sheet....corrugating chip, rough finish, caliper .014, weight 
42 lb. per M sq. ft. 
Speed oqudinasupubunsicocutdnenquéqenessecensestenesesdccsenecacesssaueusiees 79Y, ft. 
a a a ea ea 80 inches. 
i ee 1,340 lb. 
Steam pressure, main headet.....................-.-0-es-000-++ 8 Ib. 
Steam pressure, lower pressure section.................... 5 Ib. 
BI necutvstidnshitngthevsatibennesstiniantionand 2,070 sq. ft. 


ILI - iensicsneopternnisnnecoenpusagericninnpmsscnnditestandachtinsiion 0.646 


This low drying rate reflects the difficulty of thoroughly 
pressing a sheet of this character and caliper in two presses 
without a top felt; also possibly of light pressing to secure 
the specified caliper and square foot weight. 


Same Machine 


Sheet....corrugating chip, caliper .0081/, 

SE hiibereeninineghitnaiteceenstisetbinnhdieniglicinteenmiis 217 ft 
Steam pressure, main headet.............................0--+-0-+- 24 Ib. 
Production, average daily..........................cce-sseereee+- 28 tons 
Production, average per hour...........2.........-.00---- 2,340 Ib. 
SE ID sentnnaiitehdiateishereenacbipscrtanngnsiniandansinntentonmnseiienl 1.13 
Probable rate at 10 Ib. pressure......................----0-0-+- 0.965 


It should be noted that the above drying rate reflects all 
losses due to breaks, side trim, etc. Based on an assumed 
31 Ib. per square foot sheet weight, the hourly production 
rate, without breaks or lost time, would be 1.29 Ib. at the 
Operating steam pressure (24 lb.) or 1.10 at 10 lb. This 
assumption of sheet weight further indicates a machine 
efficiency of about 87 per cent (ratio of actual daily pro- 
duction to production without breaks or lost time), which 
is reasonable. 


CORRUGATING STRAW 

Single-cylinder machine, 48-inch diameter mold, suction 
press, first press 20-inch rolls, second press 16-inch rolls, 
one pair small iron smoothing rolls ahead of first dryer, 35 
dryers, 36-inch diameter, smoothing press of 14-inch rolls 
(2) followed by 19 dryers—36-inch diameter. Dryer felt 
on bottom dryers of last section only. Steam supply, live to 
last 14 dryers, exhaust to middle 30, recirculated steam to 
first 10. Three dryer drives., Pit ventilation fair, with unit 
heater to heat basement during cold weather. General ven- 
tilation fair. No hood. Dryers as found were equipped 
with bull’s-eye sight glasses in return pipes. These sight 
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glasses fitted with small brass nipples, capped, with holes 
about 3/32-inch drilled in caps for passage of condensate 
and steam. Holes did not pass enough steam to supply wet 
end dryers. Machine speed 170 ft. (.009 straw, weight 
36 lb. per M sq. ft.), with 20 Ib. pressure in dry end and 
middle section dryers. Caps were removed from nipples in 
sight glasses in middle section to vent these dryers and sup- 
ply the wet end section dryers with following result: 
RN IIE Seieec ics cttnmnninsanctclananiiantinnmestniiapaicemepichs 202 ft. 
Steam pressure, dry end (variable, under control 
of automatic steam admission regulator) ........ 30-40 Ib. 


SEY CINE vetcicrvcines sestsiciementninictieninineianensuienebeci 20 Ib 
Production sate, per hour.................................... 2,990 Ib. 
Drying surface (50 effective dryers) ............ 3, 135 sq. ft. 
Drying rate, pounds per square foot per hour............ 0.955 


Subsequent alterations of machine resulted; in an increase 
of vacuum at the suction press from 10 inches to 15 inches. 
There also was a substitution of 20-inch rolls for the 16-inch 
rolls in the second press and an alteration of the dryer drain- 
age system (Figure 3, See Page 214). The following tabu- 
lation shows the results of these added changes: 


PNY CID, cc ccicintuitcsitiadtinvictinntistatieaaipnioatiokamtenitiin 255 ft. 
Sheet weight, per thousand square feet................ 3456 |b. 
Production rate per hour at 80-inch trim............ 3,500 Ib. 
ID acinciigicecciiansstitencsinbubaecatinineninidi 3,210 sq. ft. 
SS I: SNE I nn cscecistsbasietipsiveeowesiininan 12 Ib. 
Steam pressure, middle section and wet end............ 10 Ib. 
Drying rate (paper per square foot of dryer sur- 

PE I eit cineth cisdahiclbsciteenntlaphamensitisbtlainees 1.09 


This machine was very old. It had light frames. The 
dryers varied considerably in diameter. There was a maxi- 
mum variation in taped circumference of 5-inch from 
smallest to largest dryer. The dryers were placed in frames 
without regard to size and with cast tooth gears. Rearrange- 
ment of the dryers with respect to variations in diameter 
gtaduated large to small from wet end to dry end, would 
have improved the drying rate by permitting the sheet to be 
pulled up tighter in the draws. However, the machine ran 
quite well over a normal range of speed from 245 feet to 
265 feet. One continuous run was made, with exceptionally 
good stock, at 310 feet for ten hours. 

Rate of evaporation per square foot of dryer surface of 
this machine results from the following notes: 


SE <ertintvainstetppialietiedinnsninécdaanaiiniendpprssotatidebtinnpeinareti 232 ft 
Dryness after last press, bone dry, per cent.............-.... 36.4 
, 1 jl i) Seater 36 Ib. 
Production rate pert hour....................-.-.--s--0+0se-e-e0 3,340 Ib. 
Steam pressure, live and exhaust..........................-..- 18 lb. 
Final dryness, 8-10 per cent, assumed 

ile itn at ef OTE idl ee 9 per cent 
Bone Gty paper per howr 3,040 Ib. 
Lc DD CRT Te 5,320 lb. 


Water in sheet leaving last dryer, assumed........ 6 per cent 
Water per hour in sheet leaving last dryer-......... 195 Ib. 
Water evaporated per hour...............-----2-eeeeen-e- 5,125 
Pe Ne SI rcs cthacithiastiintinbinndclinitcsindcccdasebia 54 
Equivalent number of dryers, out of serv- 

ice or a by sheet at smoothing 


press and because of one dryer skipped 

SRS Er oeeee 4 
Equivalent dryers effective in drying felt 

i deithicttaaiingnoenjistacioenninnsedinenntaccininieianieniniithes 50 
Effective drying surface, sq. ft... 3,140 
Drying rate, paper per sq. ft. of effective 

SN NN csiincstceltieicneniintsenseincwscmictshahes 1.064 
Water pleovomcrst pa t hr., per sq. ft. 

of effective dryer aE re ete 1.63 


This record was taken after installation of the larger rolls 
in the second press and after improvement of vacuum on 
suction press. 
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>>> The following machine is in the same mill as the 
preceding machine but in another machine room. At the 
time these records were made, the machine was some six 
years old. It was equipped with heavy frames and in 
other respects was much superior in mechanical construc- 
tion to the preceding machine. Conditions of ventilation 
also were somewhat better. Pit ventilation was the same 
but machine room roof was higher and room was better 
ventilated. Dryer drainage system, check valves in the 
individual dryer drip pipes, sectional return headers dis- 
charging to receivers fitted with thermostatic air vent 
valves. Steam header divided into three sections, 12 dryers 
at wet end receiving exhaust steam, 20 dryers in middle 
section also receiving exhaust steam, 26 dryers at dry end 
supplied with live steam. There was no recirculation of 
steam from one section to another. 


PING CIE, crcccernererenepemesninninneanntatnninctiiiaeiitie 229 ft 
Dryness after last press, bone-dry per cent.................. 35.5 
Weight of sheet, per M 9q. ft.........-.-.--.-.-.-0-2-020-0-- 36 Ib. 
Production rate per hour (84 inches trim).......... 3,460 Ib. 
Steam pressure, live and exhaust...................-.....------- 18 lb. 
Final dryness, 8-10 per cent, assumed 

SEE WINDY .ansntctndwentetionnstnioniitasthisiaciaevreiiimine 9 per cent 
Bone-dry paper per hout.........................-...-...-.. 3,140 Ib. 
Lo ee 5,720 Ib. 
Water in sheet leaving last dryer, 

III sities ceprttincinneceustepiteninittalesianirssteaniiil 6 per cent 
Water per hour in sheet leaving 

AID scianictcintacigetpsingetesiteictintasnanntinienentiptnetiel 201 Ib 
Water evaporated per hour..................--.---0----0-+- 5,519 lb. 
GE GE airtel’ 58 
Equivalent number of dryers out of 

service or skipped by sheet at smooth- 

ing press and because of one dryer 

skipped by sheet to dry felt...............-.-...------------0++- 2, 
Equivalent dryers effective in 

Rs CT I I initia iccreeneenintiictcrgin 55, 
Effective drying surface, square feet.........................-.. 3,670 
Drying rate, paper per square foot 

of effective drying surface per hour......................-- 0.945 
Water evaporated per hour per square 

foot of effective dryer surface..................-----00---0-+-+ 1.50 


Other records of this machine— 

Speed 198 ft., Steam pressure, live and exhaust, 10 lb. 
Trim 83 inches. Production rate per hour 2,950 lb., drying 
rate 0.813. 

Speed 214 ft., Steam pressure, live, 14 lb., exhaust, 
middle section, 16 Ib., exhaust, wet end section, 14 bb., 
dryness after pressing 35.5 per cent, production rate per 
hour 3,240 Ib., drying rate 0.883. 

Speed 249 ft. Sheet weight 33 lb. per M sq. ft., steam 
pressures 18-18-17 lb., production rate per hour 3,460 lb., 
drying rate 0.943. 


HANGING (Wall Paper Coating Stock) 

Combination machine, Harper fourdrinier with wet felt 
running over a cylinder mold, base sheet formed on the 
fourdrinier wire, liner applied on cylinder. Pit ventilation 
fair, general ventilation good. Dryer drainage, individual 
thermostatic traps on dryer drip pipes, return header con- 
nected to vacuum pump. Paper dryers 36, 36-in. diameter. 
Felt dryers, 4, 28-in. Two presses. 


ND CI isin ence mcerpeng sion 188.5 ft. 
Steam pressure, dryer header..................-..--------------- 18 |b. 
Sheet weight, 30 36, 480 ream count.................- 90 Ib. 
Production rate, per hour, 80 inch trim.............. 1,880 Ib. 
Drying surface, 
RNID ID sic snccticeninnisiiiewitianteccicahiithinnitotl 2,200 sq. ft. 
DRE IID ccna ncnicteicninctcntininstsansiaepilcii 196 sq. ft. 
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Drying rate, paper per hour - 

square foot paper dryer surface... 0.833 
Drying rate, per square foot total 

CONE CRG ia sacheshinicerncinsininisscilalabicsintnnieinatsiniipienia’ 0.766 Ib. 


These rates indicate very poor drying. Unfortunately, 
there is no record of the dryness of the sheet after pressing 
from which to determine to what extent the poor rate of 
production was due, on the one hand, to poor pressing, or, 
on the other, to poor drying. However, even if the dry- 
ness after pressing had been as low as 25 per cent, which 
is very improbable, the drying rate at the steam pressure 
used should have been at least 20 per cent better. For 
a sheet of this character and with the machine as equipped, 
dryness after pressing should have been about 34 per cent 
as a minimum, and the drying rate at 18 Ib. steam pressure, 
1.15 or better. 


BOOK 

Fourdrinier machine, suction couch, 3 presses. Pit ven- 
tilation fair, general ventilation fair. No hood. Dryers 
17, 48-in. diameter. No felt dryers. Dryer drainage, indi- 
vidual thermostatic dryer traps, header connected to vacuum 


pump. 


MANU COI iin atin isi ebsctenhitcinnbbcinscajeas 299 ft 
Steam pressure in dryer header...............-..--..---.---0-0+0-+ 8 lb. 
Sheet, coating raw stock, 28  44—47/500 

Production rate per hour.....................-..s--0--0-+- 1,440 Ib. 
I IO ha ncciciiensittnitinvecincnisnilnnlline 1,570 sq. ft. 
OIE BID isin necicrcisinniniceniinissicttnsisniaiabiteiniatentiaiiti 0.917 Ib. 


>>» The following machines operate in connecting open 
machine rooms, no hoods, pit ventilation fair, general ven- 
tilation fair, dryer drainage systems Figure 2 (See Page 213) 
with wet end dryer traps removed and with free discharge 
to vacuum pumps. All sheets contained considerable cooked 
and de-inked paper stock. All records were taken in cold 
weather, clear, with temperatures at zero and below. Air 
supply to machine rooms inadequate for best results. 














Machine Number 

1 Ses 3 4 
Speed, feet per minute... . 200 | 200 130 | 330 325 
wenger gg dryer header} 6 Ib. 3in.(v) ..| 6b. 2 Ib. 
Rae 25x38 | 25x38 25x38} 38x50 | 45%x51% 
ee 6 39 88 100 99 
; 118 106 106 130 104% 
Production rate, per hr. ...| 2,140 1,252 1,835| 3,250 2,085 


Dryers (number), all 48 in.| 16 16 16 26 27 


FUE GI anes ois Ua. None | None None | 2-36in. | 1-36 in. 
1-48 in. 
Paper Drying surface at trim 
Bisse a m....; goes 1,975| 1,775 1,775| 3,540 2,940 
ying rate per sq. ft. paper 
dryer surface............ 1.085 | 0.705 1.032 | 0.92 0.713 














+. 





>>» The following records are all from the same machine, 
a fourdrinier with suction couch and 3 presses. Pit ven- 
tilation fair. Dryer part closely hooded with hood of used 
dryer felts, attached to top rail of frames. Dryer drainage 
by individual thermostatic traps. 











Teben, ities. 5 fo 0c. 106% 103 124% 103% 
Sheet weight, 25x38/500. 49 49 55 49 

Speed, feet per min...... 300 300 250 300 

Steam pressure.......... 4 6% 5 814 
Paper per hour, Ib.......| 2,428 | 2,300 | 2,658 | 2,350 
Dryer surface, sq. ft.... 2,625 2,490 3,075 2,540 
Drying rate, per sq. ft...| 0.925 0.925 0.87 0.925 

















Sheets, respectively, can label coating, can label coating, 
lithograph and No. 2 coating. 
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The preceding records are generally representative of the 
drying performance of machines running sheets in which 
cooked paper stock is a Ferme component. Such sheets 
are always “slow,” which affects the extraction of water 
in the presses. Finish requirements also are usually such 
that the presses are run lightly weighted, if at all, to avoid 
felt marks in the sheets. Both conditions are reflected in 
the low drying rates. 


ENVELOPE 

Fourdrinier machine, suction couch, 3 presses, 24 dryers, 
48 inches diameter. No felt dryers. No pit ventilation, 
general ventilation very good. No hood, no auxiliary air 
system. 
Dryer drainage system Figure 2. 

Sheet, No. 2 Envelope, 17 X 22—28/500 


EE CD ectesnanineinesemmevenincercusnenarencasenesacorsniag 290 ft 
Production rate per hour................... a re Se 3,630 Ib 
SN MIIIOD | secctruepninneiitineticniinenntettnetittenoo 2,920 sq. ft 
Steam pressure, main header................. satiianes sheet 2 lb. 
Drying rate, per square foot dryer 

IO OE «Te atacsesinnnnscnsiicinenpevovcnncnmenstet 1.24 lb. 


This sheet was made up one-third each of sulphite pulp, 
soda pulp and envelope cuttings. The drying rate reflects 
the freeness of the stuff resulting from the use of soda pulp. 
(Few machines making book, using cooked paper stock as 
a principal constituent of the furnish, make much over 350 
lb. of paper per inch of wire width daily, owing to limita- 
tions of speed of formation of the sheet; while book sheets 
made with soda pulp in place of paper stock can be formed 
at twice this rate.) 


LEDGER 
Fourdrinier machine, solid bottom couch, jacketed top, 
2 presses. Pit ventilation fair, general ventilation fair. 
Dryer drainage system—individual thermostatic dryer traps, 
return header connected to vacuum pump. No auxiliary air. 
Sheet weight, 17 22 — 24/500 


SURI SEIT neonengeseepepcecsasteeeapawessomrenticheweunentansosenhe 142 ft 
Steam pressure in dryer header.................-..-----.-.---0-+- 5 lb. 
Production rate, pounds per hour.............................. 1,480 
Drying surface, 16, 48-in. dryers.................... 1,810 sq. ft. 
IID cipunnniibinnnpeiéciseemnsticiiil satiioninnennieeinbanniontitatet 0.82 
BLUE PRINT 
Same machine as preceding. 

Sheet weight, 17 22 — 24/500 

EE SEI: sarsiendisbetgvesnapentenptenreryarriaesniinemeyn tries 135 ft 
Production rate, 96 inch trim, per hour................ 1,245 Ib. 
Drying surface, on trim width...................... 1,610 sq. ft. 
Steam pressure in dryer header.....................2......-..--. 4 lb. 
Drying rate, per square foot per hour.................... 0.77 Ib. 
Dryness after second press, per cent................-...-...---- 36.1 
Dryness to size tub, pet Comb... ..-n..20..22000-- 96.9 
Bone-dry paper per hour... 1,205 lb. 
Water carried to dryers in wet sheet.................... 2,135 Ib. 
Water remaining in dried sheet... 40 lb. 
RU SS 2,095 Ib 
Water evaporated per square foot per hour.......... 1.25 Ib. 


The two records of this machine are given as illustrative 
of poor drying. Without the second record, there might be 
some doubt whether the poor drying rate should be charged 
to poor pressing or to poor drying. The test of the sheet 
after the second press shows very fair press action, not the 
best, since 38-40 per cent could reasonably be expected of 
such a furnish, rag and bleached sulphite; but the low rate 
of evaporation definitely points to poor ventilation and dryer 
drainage, mainly the latter as the main cause. 

To show by comparison a remarkably high rate of evapo- 
ration, the next record is given. 
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OFFSET COVER 

Fourdrinier machine, suction couch, 2 presses, 16 paper 
dryers, 48 inches diameter, followed by size press and 6 
dryers. This machine is almost identical with the preceding 
one. It has very nearly the same width, and was made by 
the same builder at about the same date. Open dryer pit, 
good ventilation, general ventilation good. Dryer drainage 
system Figure 1 (See Page 212). 


Sheet weight, 24 < 36—120/500. Trim, 75 in. 








Machine speed (f.p.m.) 








143 147 

Production, per hour, Ib 2145 2205 
Steam pressure, main header................... 14% 14% 
Drying surface, square feet.................... 1255 1255 
Dryness after second press....................- 42.3 43.96 
Drying rate, per square foot per hour.......... 1.71 1.76 
Bone y paper per hour, 5 per cent final moisture 

ete i ealas lac cn cns 4o0t0cs re onde 2038 2095 
Water in wet sheet... . 2770 2810 
Water remaining in dry sheet.................. 107 110 
Water evaporated......... = —— 2663 2700 
Water evaporated per square foot dryer surface 

EMR bavesdste cede Scnguwasuke ee 2.12 2.15 














For direct comparison of this machine with the preceding 
machine, an adjustment must be made for the difference in 
steam pressures for which the factor is 0.85. Applying 
this factor to the above evaporation rates, they become, for 4 
Ib. pressure, 1.80 and 1.83. The extraordinary dryness after 
the second press is accountable, in part, to the narrow 
deckle (the widest trim of the machine being 106 in.), 
resulting in the concentration of the weight of the press 
rolls on a narrower width with higher nip pressure. Very 
heavy loading of the presses also contribute to it. 

Another instance of high rates of evaporation and drying 
follows: 


NO. 2 KRAFT 
Same machine as preceding, but operated with sheet pass- 
ing over the size press. 


Sheet....weight 24 < 36—60/500 


ee 74 
Machine speed, feet per minute... 400 
i 3,080 
I I sinc atesdhcehep hi nnsctsicenasnsrnieneapesioegeetinbivoks 22 
PO RIE, Sniicnenstiteomitictincnenhtisiichsbihieanttessiniaaentiniiti 1 
Drying surface, 

paper dryers, 4 eee er ee, eee 1,705 

EES Ee se 

STII, Oaheiiarieiieseseoutieielacthontsntiitibasecnsvisenidedia 1,763 
Drying rate, per sq. ft. paper dryers........................--. 1.81 
Drying rate, per sq. ft. total dryers.......................... 1.75 
Steam pressure, main header of 16 dryers................ 25 Ib. 
Steam pressure, 6 dryers after size press.................. 21 Ib. 
Dryness of sheet after pressing, per cent.................... 35.4 
Water per hour in wet sheet, pounds.......................... 5,390 
Water remaining in dried sheet......................-.-.2.------ 120 
I E inicestiebtbindibtinininnnnncatpniemenneeeinn 5,270 
Water evaporated per sq. ft. paper dryers.................... 3.09 
Water evaporated, total dryers................2.....eeeeceeeeee 2.99 


In comparing this record with the preceding one, it should 
be noted that while the paper drying rates are not widely 
different, an increase in steam pressure of about 10 pounds 
was needed to evaporate the greater amount of water carried 
by the sheet less thoroughly pressed. 
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WEDDING BRISTOL 
Same machine as preceding. Sheet tub sized. 
Sheet weight....25 4< 38—310/500 
Machine speed 


cg! | EAR MG Re ee lars ee Rt CME on we 91 
Production rate per hour.................--.--.--ece0-e-e-= 1,795 Ib. 
Steam pressures, 
eB ge RRR eater Wes 15 Ib. 
I, 6 IIR ce sccncccnincgosccnninnincncesremneensigd 4 |b. 
EE GRTIOR, GIREE BONE ioc csccrerncccsvecncesincneneerenneeense 1,520 
Drying rate, per sq. ft. per hour................--.-----0-0-0---- 1.18 


In this case, the low rate as compared with previous records 
was probably due, to some extent, to lighter loading of 
press rolls to avoid crushing an extremely heavy sheet 
(caliper finished about .022). It also was due, to a material 
degree, to the retarding effect of sheet thickness on the 
drying rate. Compare with the drying rates of board 
machines. 
KAPOK INSULATING 

Same machine. Sheet of kapok fiber for sound and heat 
insulation. Caliper 0.150, ream weight 245 Ib., 24x 36— 
500 basis. 


I SGI. sccimapesanincrepsensetuinrnnisidninitondcanigshivthsdl 12 ft 
III os cioninthseschiecontaviessbiotecagastalt cabana 102 1-3 
PreGactionm sabe por Demet nn ccaspecscsseceees 502 lb. 
BE MINED. <sincnsenpsirsinresnnishsnntntncanensniopetdabistannill 20 Ib 
Dryness after pressing, per Cent.....................0.0c0--0-++- 32.7 
Re SI, CUD ieee gcincensicoonieil 2,360 
EL RR en 0.212 


This record has been given as a striking illustration of 
the retarding effect on the drying rate of sheet thickness 
and sheet density, affected to a considerable degree by con- 
tact. In regard to density, it should be noted that the 
weight per thousand square feet of this sheet is about 82 Ib. 
In plain chip board or straw board, a sheet of this weight 
would have a caliper of .025; while this sheet is six times 
as thick. The rate of drying is about one fifth that to be 
expected of paperboard or strawboard at equivalent dryness 
after pressing and steam pressure. In this connection, note 
also the relation between this drying rate and that of this 
machine running wedding bristol, as previously given. 


OFFSET COVER 
Same machine. Sheet dried on 16 dryers before size press. 
Sheet weight....24  36—120/500 


ETAT AE EC 150 ft 
A I 2 dit caipince ten 75 
Production rate per hour, including side trim........ 2,385 Ib. 
LL See eee 1,285 
SET WEE tisdssrteecrintsneeassiincintonhdiquastahitmeshsbaeevenaeht oneal 1.86 
Steam pressure, main header, 12 dryers.................... 16 lb. 
Steam condensed per hout..................-0--0-0+ss+0ese++ 5,466 lb. 
Steam condensed per pound papet.......................- 2.29 Ib. 
Steam condensed per <4 ft. 

Giective Gryimgm Gmetee. nnn 4.25 
Dryness after second press, per cent.....................-.-.--- 41.0 
gg RF een aren 95.6 
Bone-dry paper per hout.................--.-0-ecseceeesesees 2,280 Ib. 
Water per hour in wet sheet..................--2-0---0s0-+-0 3,435 Ib. 
Water per hour remaining in dried sheet................ 105 Ib. 
ba ER ORO OE aI 3,330 Ib 
Water evaporated per square foot of 

effective drying surface per hour............................ 2.59 
Water evaporated per pound of steam........................ 0.61. 


This record shows a remarkably high drying rate due 
in part to extremely good press action, and in part to a 
good rate of evaporation. The operation can be criticized 
only on the low rate of evaporation per pound of steam con- 
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densed. This excessive steam consumption is due to the 
dryer drainage system (Figure 1, See Page 212), having a 
considerable loss of steam to the condenser. Comparison 
with similar figures of other machines indicates a A yeepe 
loss of 20-25 per cent of the total steam supplied, but with 
waste of steam repaid by exceptionally high production. 


BAG KRAFT 

Fourdrinier machine, suction couch, suction first press, 
lain second press, 30 paper dryers, 48-in. diameter, 4 
elt dryers, 48-in. diameter (3 not in use). Pit ventilation 
good, open pit; general ventilation good; auxiliary air sys- 
tem of small high _- high temperature air jets directed 
horizontally into dryer pockets alternately from front and 
back. Dryer drainage system Figure 3 (See Page 214). 


Sheet weight....24  36—30/480 





cc Rg EEO T TCE: TA 850 ft 
Steam pressure, main dryer header.....................--.---- 12 bb. 
Production rate per hour......... 5,150 Ib. 
Drying surface, 

PEE GED ceticeasssxvenpncnenaiuinsabiieniberininilinwenanh 3,642 ft 

Bah diem ineniinaesithanroniediinabeinishinaheapinaaeiontitee 121 ft 

gE A Ee RE ae ERD aK Nt 3,763 sq. ft 
Drying rate, per sq. ft. paper 

EE CTI annie saseseteseeennorosssenvonimemnnnestin 1.45 
Drying rate, per sq. ft. total 

CE CHIE nice sicencicececieiernircnenpsnieietninahanonpait 1.375 

BAG KRAFT 


Single cylinder machine, 30-in. mold, one suction press— 
14,%-in. diameter, one plain press; wet felt run through 
both presses. No top wet felt. Top and bottom dryer felts. 
Pit ventilation fair, general ventilation good, no hood, no 
auxiliary air system. 

Sheet weight....24 < 36—80/480 





EROID CII secacesacinss cnintennitipatnaliaensiiannintnsontontiiins 75 ft 
IUD canst tice sinauinlepsinestiesitoanppintlicnitianiniamenimiaiiaianiaal 96 in 
Drying surface, 8 dryers—48-in. diam. ............ 803 sq. ft. 
Production rate per hour........ 1,000 Ib. 
SOONER PIII inne cereercisesmnsisistnennccsqnininennsatitinainlia 15 lb. 
Drying rate, per sq. ft. per hour...............-.----.------ 1.245 lb. 
Dryness of sheet after pressing, per cent..................-.-..- 38 
Bone-dry paper per hour, based on assumed 

Geek SRGRNBG F BOE: COR ircciccctccmercceicenceginnerinetl 950 lb. 
Water per hour in wet sheet.................--..-0-0---0+++ 1,550 Ib. 
Water remaining in dry sheet.....................-.--------0+-+ 50 Ib. 
I GNI nics etic ipsiiorrsa inst snaldet 1,500 Ib 
Evaporation per sq. ft. per hour.................-..--.-----1-----1.87 
Sheet, grey kraft bag, weight....24  36—60/500 
DR GIT anna cence ts eeantewergsnnsnitmeciinninaabt 110 ft. 
a NEE Mee aR EN Ma 18 Ib. 
I ID nsec nsicnipseniineenaiannynesscaciutimocentesinoncnnotttiegtl 1.31 

MILL WRAPPERS 

Same machine. 
Sheet weight....24 < 36—150/480 
SI CI rn csheenendsnepasiencierestonapaesielageibiiabane 55 ft. 
SN IID acme pnovenneeczcnsovwslenatinngrinciinnrmnnanasnaaie 18 Ib. 
BI, FEE icici wcceevnvcnenevoresenociinnsiimmonitineinahennthataaiieaen 1.715 


The very high drying rate of this run was probably due, 
in part, to running the sheet with higher final moisture, 
and, in part, to the furnish. The furnish was colored broke 
and side trim, mainly sulphite. It was composed of shorter 
and more flexible fibers, thus giving better water extraction 
in the presses than the stiffer kraft fiber. This machine was 
equipped with dryer drainage system (Figure 1. See Page 
212). 

The machine also ran 9 lb. and 15 lb. waxing tissues. 
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KRAFT AND MISCELLANEOUS 

The following records show rather exceptional per- 
formance in some instances, and cover a period of about 
eight years, beginning shortly after the initial starting of 
the machine. They also indicate performance under a 
rather unusual combination of favorable conditions of ven- 
tilation and dryer drainage. 

Fourdrinier machine, suction couch, suction first press, 
= ain second press, two top and two bottom dryer felts (the 

ttom felts running open in the basement). An addi- 
tional auxiliary air system occasionally used to dry the bot- 
tom felts. No hood. Machine room has a suspended ceil- 
ing, attached to bottom chords of roof trusses. Volume of 
heated air adequate for general machine room ventilation, 
supplied into space between ceiling and roof deck. This 
air issues into machine room through openings in the ceil- 
ing at the four corners. Recirculating unit heaters installed 
on the machine room floor to take care of heat losses during 
severe winter weather. Basement warmed and air supplied 
with unit heaters, providing ample circulation aroun mY the 
bottom dryer felts and upward around the dryer part. Dryer 
drainage system (Figure 3, See Page 214). Paper dryers, 
30—48-in. diameter. Felt dryers, 4—48-in. diameter. 


Sheet Kraft Bag....24  36—35/480 


I I ts cop dicestenianeinereiahnlibeimogenataicnsl 440 
Paper - By I cbechineeisensesensnmetanedionpicintecttstaians 2,890 

pe RE GIy Os SR crnciestsiecesnecrsnnsnasuniesnneinnnebens 3,390 
PIII, GID, SIL, aiintscninsnstoeseeristesienetinandeeshinnestal 450 
YS eae ac kee 3,840 
Steam pressure, main header, paper dryers................ 0 Ib. 


Drying rate, per sq. ft. 
Sy IEIIIY cciscucsesicuaiernssisinhastaaceniasimecsinsiiepabicnsscnpiiiandl 0.853 


PETES. Narshcievnsinininngierielbininiintiniiinincdnincubeabinehiad 0.753 
Sheet, Kraft....24  36—180/480 
AAC! allt AER eRe 170 
BE BI ID écccnsccinsiconepentennioessiipanttinciannmninsenettinmnsssion, 5,730 
Steam pressure, 

ED -cuiincciesisicieeeiecstininenintdibesiinenininastintsibiahpetad 5-7 lb. 

Low pressure header Eee 11 in. 

| Eee 14 in. 
Drying rate, per sq. ft. paper dryers... 1.69 
Drying rate, per sq. ft. total dryers... 1.49 
Sheet, Tobacco Waxing....24  36—41/480 
SEIT suitetinrtieuingsngpievatnindapeb bib idliahatentatogttivhntsttsipabiedihcatnitghide 505 
4 ER eT 3,900 
Steam pressure, main header.............................. 0.5-2.0 Ib. 
Drying rate, per sq. ft. paper dryers.........................-.. 1.15 
Drying rate, per sq. ft. total dryers... 1.01 
Sheet, Offset....24 ied 
oS Ret aNr tS aN Ae: eee ene 200 
Paper per hour, 1055-i SS Se eee 4,135 lb. 
Steam pressure, 

IIIT acts iennndsedlntitninrsapseehunamionbodeinigeunienion 7-8 lb. 

EE 1-2 in 

Pump header (vacuum) ....................-..0--.+- 1114-12 in. 

I caticvideedincesneibinipieaniiesthensinamapilel 3-6 lb. 

“Drying surface, 
a dryers ....... snaisiabenceeiiiconteiaenneabiag 3,310 sq. ft. 
SIND. sxitnendinnsnmarsqremnesclanayenssiveccnaninnnnld 440 sq. ft. 

RATIIIIL cnstiacinids Aisnnigiieettthtbiinindimmnnnindeaces 3,750 sq. ft. 
Drying rate, 

Per sq. ft. paper dryers per hour........................-. 1.25 lb. 

Per sq. ft. total dryers per hour........................ 1.103 Ib. 
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Dryness of sheet after pressing, per cent.................. 35.09 
Water in wet sheet, per hour...............---.-2.-0----0-+- 7,720 Ib. 
Moisture in dried sheet, per cent, assumed...................... 5 
Water in dried sheet, per hour...................-...0-----+ 220 Ib. 
Water evaporated per hour......................--...--0--+- 7,500 Ib. 
Water evaporated per hour 

a RS RR enero 2.27 

ee Se eC crrtercretirecctesimesentspnenricemnicearesten 2.00 


The preceding records were made during the first year 
of operation of this machine. The next following per- 
formance was noted about 4!/, years after initial start. Dur- 
ing the intervening period, a long and too flexible shake rail 
construction was replaced with short shake rails. 


Sheet, Kraft....24  36—50/480 


I bilo aciaatDiectsnseinintcipnicsctulaghivenshemepsnsvcendeninniinaonninieats 581 ft. 
a I I aicinss-ccensinesesnmsnseanocepeocinnenonstnhinneneiin 5,640 lb. 
Steam pressures, 

IIE siininnniistaccntanoniaiinsidistmnihinntaghs siemens 161, lb. 


Receiver, low pressure headet.....................-...00-+--- 9 lb. 


Pump header, vacuum............-....020--c---<ese-e-e----T Yq iM 

Dying surface, 
ee serene 3,510 

Fek — 4 __ ee aE eT TS NT 468 

Total . hnadacnetsamapieltaaenntaeintiaitataliel 3,978 
Drying rates per sq. . ft. 

Ce, REET TOT pena aero Dae eros 1.61 

TI I sick saincncininicionestcrssesbiliiniebatitiininitaagintanbenpiai 1.42 
Dryness of sheet after pressing, per cent................-... 32.8 
Water in wet sheet per hour..................... ‘ahaa? 11,550 lb. 
Water in dried paper per hour, at 

5 per cent assumed final moisture........................ 299 Ib. 
Water evaporated per hour.....................-..-------- 11,251 Ib. 

SIN CUI, FOIE GIN IR cc cceescenencenenenanernscionsnnecenen 3.2 Ib. 

_ fF 8: 5 eee 2.83 Ib. 


The next following memoranda are records following the 
installation of a suction second press and air jet system. 














Sheet, Kraft....24 — 
sii alin ae 1,015 ft. 
BE Ne Bi eet tciittascinivnntnctainemnninnscenasenvstasons 7,630 lb. 
Paper per hour per sq. ft. 
BRED. SEINE weenesernimenonenenesnincncssensoniniinanesasiianonsnsiaintel 2.25 
ID eaten actestiniscestsinsinassaltieniainientianiacanliacitatal 1.98 
Steam pressure, main dryer header.....................-. ...25 Ibs. 
Sheet, Sewed Bag Kraft, Basis Ream Weight 
24 x 36—/480 40 | 50 
S feet per minute. sh ALORS Lot 775 600 
- ara cad ae basis 108 in. trim............ 5810 5630 
Dryi zing surface, 
ee ittada | 3390 3390 
Pele devon esc | 450 450 
Total ryers....... le oe 3840 3840 
Drying rates per sq. ft. 
SER odin tesa we sbiudiepaeeeas 1.71 1.66 
NEE Perr errr: rn. 1.51 1.46 
Steam pressure, main header................... 20-22 20-22 
Dryness after pressing, per cent................ 37.6 38.8 
Water Our im Wet cheest...... 2.6. .5..... 9050 8320 
Remaining in dried pape Kalbe alle alae Siow tinh vate See oe 360 340 
Water evaporated per kewedawkihenawwen es | 8690 7980 
Water evaporated per a t. 
cg eee eee 2.54 2.36 
, RIS aes eee eee 2.26 2.08 











Steam Consumption Test. Water weighed in two barrels, 
alternately, each on a platform scale. Scale beams balanced 
for weights shown, when weight of accumulated water 
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floated the beam, discharge transferred to other barrel. Test 
made about ten months after initial starting of machine. 
Sheet, Offset cover, bleached sulphite and bleached bagging 
furnish, weight, 24> 36—118/500. Trim, 1055-in. 
Paper weight calculated from ream weight and speed; no 
side trim included. 



































Steam Pressures ieee. 
Water 
Time | Speed | Main . Tra Felt Weight 
Header | Receiv et sen Dryers 
9:45 205 13 3 11% in. v ee 
10:00 205 15 2 114% in. v 6 2500 
10:15 205 15% 1%/11 inv 44 2700 
10:30 205 15 2% | 11% in. v y 2800 
10:45 205 15 24% | 11% in. v 94 2700 
11:00 205 15 3 114% in.v | 9 | 2600 
11:15 200 16 3 10% in. v | 8% | 2823 
| | Total 16,123 








(First bottom dryer found shut off at conclusion of test run, 
dryers accordingly accumulating air. Dryer connections 
opened, followed by drop of steam pressure to 6-81, lb. 
Pressure of steam supply to dryers variable due to action 
of automatic steam supply control.) 


Paper production rate per hout.............--..-..-0-----+- 4,250 lb. 
Drying surface, sq. ft. 

— ITT ishieicapbiralesiectneinteineipasenginpsisenasniaelinlitaatinate 3,310 

tenth coinevveiiniacentemnateiiiennschsieglbsiitiensaiuabitenlatiait 440 

A iit iaiamrenatyicttinicntionnttiaianmenjennibiopensssaanetesnil 3,750 
Drying rate, per sq. ft. 

I Slit hevsninsuennaeciensncpaacasomersperarimnivatane 1.285 

Ee cabeslanaiigennainiin vicetaghoaeal 1.134 
Steam condensed per hour...................-.-.-..--.---. 10,750 Ib. 
Steam condensed per pound paper........................ 2.53 Ib. 
Steam condensed per sq. ft. total 

EE SL 


Dryness of sheet after pressing, 
front, 32.8; middle, 33.1; back, 34.4; 33.4 Aver. 


Water in wet sheet, per hour..............0.....-.0..... 8,500 Ib 
Water remaining in dry sheet... 204 lb 
oo | Se cee 8,296 lb. 
Water evaporated, per sq. ft. 
SID rnodhtintnecmncenbeiinstinicnailinieoniemesitienniitt 2.51 |b. 
I SE: whsncetittemnncmeesituibinstnisaionatiitilininieiniiil 2.21 Ib. 


Water evaporated per pound of steam condensed..0.772 lb. 


TISSUE 

All machines single cylinder, with one press and pick-up 
felt. None at dates of these records with any pit ventila- 
tion to dry bottom dryer felts (one so equipped later). All 
except last with dryer return header draining through a 
steam trap. Records cited are ordinary daily running. 




















Machine 

1 2 3 
Oe ee Cree 80 60 100 
Dryers, Number................... 10 10 | 6 
Dryers diameter, inches ........... 36 5 | 48 
Dryers surface, square feet.......... 627 423 628 
S , feet ee 310 287 283 
Sheet weight, 24x36-480............ 9% 9% 9% 
Production per hour, Ib............. 410 284 467 
Paper per square foot per hour....... 0.653 0.67 0.745 
Steam pressure, pounds............. 15 13% 2 
Dryness, press, per cent........ 26.25 24 25.5 
Water per hour in wet sheet.........| 1103 862 1310 
Water per hour in dry sheet......... 16 12 19 
Water per hour evaporated..........| 1087 850 1291 
Evaporated per square foot.......... 1.73 2.01 2.06 
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(Low steam pressure in case of No. 3, along with drying 
and evaporation rates, indicates that the machine was operat- 
ing with the trap by-passed.) 


Sheet, Twisting. 


























Ream Weight, 24x36—480 | 17 Ib. | 15 Ib. 
Drying surface, 8-48 in., sq. ft............. | 1001 1001 
Production rate, per hour, Ib.............. 745 725 
Drying rate ; ee Pete oe 0.737 0.718 
| a a peer ere 5 Ib. 5% Ib. 

Sheet, White Waxing. 

Ream Weight 24x36—480 | 8% |b. | 9 Ib. 
Drying surface, 6-48 in., sq. ft....... Ae | 753 | 753 
Production rate, per come, te eaten : | 521 515 
Drying rate..... 0.693 | 0.685 
Steam pressure | 6% lb. | 7% |b. 





This machine, with the addition of a supply of warmed 
air to the dryer pit to dry the bottom felt, along with 
application of the dryer drainage system of Figure 2 (See 
Page 213), was brought up to a sustained daily production 
of 13,000 Ib. of 9 lb. waxing tissue without increase of 
steam pressure. On a straight run of 100,000 Ib. of 11 Ib. 
waxing, a final day’s run of 21,000 lb. was made, indicating 
a drying rate of 1.16 lb. per square foot per hour, without 
allowance for broke or trim deductions. 

Blow-through dryer drainage system. Machine with hood. 


Sheet, White Waxing....24  36—18/480 


UI, SE SE nha tiiceentcincin sncichacnimeetions 312 
PreGuttion sate, per Rewer... ..................... 585 Ib. 
Drying surface, 8—48-in. dryers........................ 503 sq. ft. 
RANE SU eiesiestscyscanininstiteiestchetinipeags pinriniieeniasmntiteiill 1.16 lb. 
ON OID | isisiscesitigsiiniiecitscirtcienmennennatisiniiia 15-16 lb. 
Dryness of sheet after press, per cent.....................-..-.-+-. 30 
Final moisture, assumed, per cemt....................-..0eeeee-e-- 4 
Water per hour in wet sheet.....................--.-000-00-+- 1,308 Ib. 
Water remaining in dry sheet.....................2......--0---- 23 Ib. 
Pee CR irenieteeeteeriercnnesinwnioncniinniepaniiion 1,285 Ib 
Water evaporated per sq. ft. per hour.................... 2.56 lb. 


YANKEE MACHINES 

Fourdrinier machines, top couch roll, pick-up felt, one 
press. No fore or after , Honey Dryer 12 ft. diameter. 
Dryer hooded. Steam for first section of air heater taken 
from dryer along with condensate. 

Following records are from two machines of same width 
in same room. 


























Sheet Tissue | Waxing | Waxing | Waxing 
Basis of weight, 480 count 24x36 | 24x36 | 20x30 | 24x36 

SE SAS mio once at ohn aes 10% 21 20 16 
Machine speed, f.p.m............ 480 315 285 507 
Steam pressure at dryer.......... 14% 26 20 32 
Production rate per hour......... 1050 1380 1710 1690 
Drying surface, sq. ft............ 376 376 376 376 
Drying rate, per sq. ft........... 2.79 3.68 4.55 4.48 





The drying rates of Yankee machines are of great interest 
in connection with drying on multiple dryer machines since 
they indicate how much the drying of machines of the latter 
type is retarded by lack of perfect contact of sheet with 
dryer surface. 


The high rates of the above cited Yankee 





Page 293 





machines are obtained with comparatively poor pressing 
of the sheet, the dryness running 25-30 per cent. In con- 
nection with the records, note the increase of rate of drying 
with ream weight. Increase of steam pressure alone does 
not account for this increase. It suggests the thought that 
contact is improved as ream weight, or rather sheet thick- 
ness, increases. This relation of drying rate to ream weight 
does not continue through the fourth record for the reason 
that this record was taken after installation of a suction 
press and second pressure roll, thus altering the pressing 
of the sheet and the contact with the dryer. 

These Yankee machine records, along with another, not 
included in the above tabulation (285 ft., ream weight 25 
lb., steam pressure 22-23 lb., drying rate 3.96) are shown 
graphically by Figure 37. On the diagram, a point also 
has been placed to indicate the drying rate of another ma- 
chine of this type. This latter has a smaller dryer; was 
running 7 Ib. facial tissue, and the tissue was taken off the 
dryer by means of a creping doctor. 
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The drying rate of this latter machine is not directly 
comparable with the others, since the felt arrangement is 
different (only a single felt used) and the pressure roll 
also acts as a press roll, thus removing a large amount of 
water along the line of contact with the dryer. 


SPECIAL MACHINE, NEWS 

The performance of the following machine is of especial 
interest. It was built for demonstration of some special 
features and was operated with a wide variety of stocks. 

The formation part consisted of two shells, drilled in the 
manner of suction couch or press rolls and fitted with 
internal suction boxes. Around each of these shells ran a 
fourdrinier wire. The sheet of one wire was transferred 
to the other by bringing the two sheets into contact at a 
point where the receiving wire was backed up by a suction 
transfer roll. Another transfer roll took the combined sheet 
off the second wire on to a felt which ran through a special 
press. 
The press consisted of a three-roll assembly. The bottom 
roll was a suction roll that was adjustable vertically. The 
roll above, also a suction roll, was in fixed bearings. The 
top roll was a bronze jacketed press roll of the usual type. 
It was carried in the housing so as to bear on the middle 
roll with adjustable pressure. 
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The dryer part consisted of 20 dryers, 48-in. diameter. 
They were carried in anti-friction bearings. Frames were 
designed for long draws. The top dryers were at a center 
height of 60 in., vertically above center line of bottom 
dryers. The horizontal center distance of dryers was 60 
in. One top and one bottom dryer were geared to a driving 
pinion. All other dryers were driven by dryer felts. A hood 
was provided over the dryer _ It connected through an 
uptake to a ventilator of the design of Figure 34 (See Page 
280). Dryer drainage system was similar to that illustrated 
by Figure 3 (See Page 214). 

Sheet, Newsprint....24 < 36—32/500 

Machine speed 

Production rate, pounds per hour 

Trim, inches 

Drying surface .....................-... 

Steam pressure in main header 

Drying rate, pounds per square foot 

effective drying surface per hour.........................-.--- 2.12 

Dryness after press, per cent bone-dry 

Final moisture in sheet, assumed, per cent 

Water carried by wet sheet per hour 

Water remaining in dried sheet 

Water evaporated per hour 

Water evaporated per square foot 

effective dryer surface per hour...................-.-.... 3.18 Ib. 
Probable drying rate at 10 lb. steam 
ER siiinesscectininstenivineunniennntenniatenmessieemanain 1.75 Ib. 

Probable rate of evaporation at 10 Ib. 

FE III speneysncoccnctesequptennnamenipnesnsinmecniaini 2.63 |b. 

The very high drying rate is accountable, in part, to the 
unusually high dryness after pressing, which in commercial 
newsprint machines is usually 28-30 per cent. However, 
since the rate of evaporation is affected only to a minor 
degree by dryness after pressing, the very high drying rate 
must be accounted for by a combination of favorable con- 
ditions. 


sapmaenaczsncsnomsento iy Malt Gee 


NEWS 

No. 1 Machine and No. 2 Machine, 160 inches wire 
width. No. 3 Machine, 234 inches. Dryers (No. 1 and 
No. 2) 35, 48-in., and one 24-in.; No. 3, 34, 72-in., one 
used as a cooler. No. 1 Machine, jacketed top couch roll, 
No. 2 and No. 3, suction couch rolls. Pit and general ven- 
tilation good. Dryer drainage of Figure 4 (See Page 215) 
earlier form, without final air circulation through first bot- 
tom dryer. All machines had 3 presses, none of the suction 


type. 








Machine No. 
1 2 3 








795 
8525 
9160 

11520 

15-16 


674 
4670 
5170 
5350 

15-16 


740 
5100 
5690 
5350 

15-16 


Paper per hour, average daily, Ib.......... 

Theoretical, based on speed, weight and trim 

Drying surface, based on trim width 

Steam pressure, dryer header 

Paper dried per square foot per hour, on 
theoretical production 

Steam condensed per square foot dryer sur- 
face, pounds per hour <a 


Steam per pound of paper 


1.06 0.793 


2.96 
4.00 


0.967 


3.3 3.22 
3.78 3.37 














The record of steam condensed per square foot of dryer 
surface indicates the relative efficiency of transfer of heat 
through the dryer shells. In this respect, No. 1 and No. 2 
Machines show a marked superiority over No. 3. It was 
the opinion of the management of this mill as well as of 
others that large dryers were not as effective as smaller. 
Figures of steam condensed per pound of paper indicate 
relative efficiencies of pressing. 
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